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LITIIOLOGIC LOGS 

(Source: Reference 12) 



Geraghlyell: Miller. Inc. 

LITHOLOGIC LOG OF WELL CP-l 

Description 

Clay, slightly sandy, light tan to gray ••• 

Clay, gray, soft, with organic debris and 
a trace of fine sand ..•..•...••..•.•••.. ' •• 

Sand, stiff, gray, with a trace of clay 
and scattered shell fragments ••••••••••••• 

Clay, soft, calcareous; brownish-gray ••••• 

o 

10 

15 

23 

Depth 
( ft) 

10 

15 

23 

25 

LITHOLOGIC LOG OF WELL CP-2 

Depth 
Description (ft) 

Clay, slightly sandy, tan .....•........... 0 3 

Clay, sandy, very stiff, grayish-tan •••••• 3 10 

Clay, plastic, gray, with a trace of silt. 10 15 

Clay, sandy, soft, gray •.•••••..•••••••••• 15 21.5 

Clay, stiff, calcareous, slightly sandy, 
grayish-green ............................ . 21.5 - 25 

Description 

LITHOLOGIC LOG OF WELL CP-3 

Depth 
( ft) 

Clay, slightly sandy, tan to reddish-
b ro wn .••••.•••••••••••••••••••••••••.••••• 

Sand, fine-grained, slightly clayey, dark 
gray to black .•......•.............•.....• 

Clay, plastic, gray, with a trace of silt. 

Clay, slightly sandy, stiff, gray, 
~6attered shell fragments ••••••••••••••••• 

Clay, calcareous, soft, slightly sandy, 
brownish-green .•....••............•.•.•..• 

A-I 

o 2 

2 8 

8 14 

14 18.5 

18.5 - 25 

Thickness 
( E t) 

10 

5 

8 

2 

Thickness 
( ft) 

3 

7 

5 

6.5 

3.5 

Thickness 
( ft) 

2 

6 

6 

4.5 



Geraghty & Miller. Inc. 

LITHOLOGIC LOG OF WELL CP-4 

Description 

Clay, slightly sandy, medium stiff, tan ••• 

Sand, fine-grained, gray, with a trace of 
clay and scattered small shell fragments •• 

Clay, soft, dark gray, with scattered 
decaying vegetable matter ••••••••••••.•.•• 

Clay, medium stiff, gray, with scattered 
roots ..................................... . 

Sand, fine-grained, slightly clayey, 
tan ••••••••••••••••••••••••••••••••••••••• 

o 

2 

8 

18 

23 

Depth 
( f t) 

LITHOLOGIC LOG OF WELL CD-l 

Description 

Sand, medium-grained, with a trace of 
small shell fragments •••••••••••.••••••••• 

Clay, soft, gray, with laminations of fine 
sa nd ••.••••••••••••••••••••••••••••••••••• 

Sand, medium grained, gray, with a trace 
of clay ...............•..•................ 

Clay, soft, gray, with laminations of fine 
sand and decaying wood •••••••.•••••••••••• 

o 

5 

10 

12 

Depth 
( ft) 

LITHOLOGIC LOG OF WELL CD-2 

Clay I very soft, brown ...........•..•••... 

Clay, very soft, green, with decaying 
vegetable matter •••••••••••••••••••••••••• 

A-2 

o 

5 

Depth 
(ft) 

2 

9 

18 

23 

25 

5 

10 

12 

Hi .5 

5 

15 

Thickness 
( ft) 

2 

10 

5 

2 

Thickness 
(ft) 

5 

5 

2 

4.5 

Thickness 
( ft) 

5 

10 



Geraghty & Miller. Inc. 

LITHOLOGIC LOG OF WELL CD-3 

Description 

Clay, stiff, tan, with a trace of sand and 
scattered roots •••..•.•..•..•••.••...••••• 

Clay, soft, dark gray, with decaying wood 
fragments .............•................... 

o 

4 

Depth 
( ft) 

4 

10 

Clay, very soft, gray, with decaying wood 
fragments and a trace of silt ••••••••••••• 10 11.5 

Clay, v~ry soft, ~ark gray ..•...••......•• 11.5 - 15 

Description 

LITHOLOGIC LOG OF WELL CD-4 

Depth 
( ft) 

Clay, stiff, tan, slightly sandy, with 
scattered roots •••••.•••••••••••••••.••.•• 

Clay, soft, dark gray •••.•.••••.••••.••.•. 

Clay, very soft, dark gray, with a trace 
of silt and scattered laminations of fine 
sa nd •••••••••••••••••••••••••••••••••••••• 

Clay, calcareous, hard, brownish-green, 
with a trace of sand and fragments of 
decaying wood ..••...........•.•...•....... 

o 

4 

10 

14 

LITHOLOGIC LOG OF WELL CD-5 

Description 

Clay, very soft I dark gray ............... . 

Sand, fine grained, slightly clayey, 
9 ray •••••••••••••••••••••••••••••••••••••• 

A ·3 

o 

5 

Depth 
( ft) 

4 

10 

14 

16.5 

5 

10 

Thickness 
( ft) 

4 

1.5 

3.5 

Thickness 
( ft) 

4 

6 

4 

2.5 

Thickness 
( ft) 

5 

5 



Geraghty & Miller, Inc .. 

LITHOLOGIC LOG OF WELL LF-l 

Description 

Sand, medium-grained, with gravel and a 
trace of clay ....................•........ 

Clay, very soft, dark gray, with scattered 
gravel and decaying vegetable matter •••••• 

Clay, very soft, gray ..•.••.•••.•••••••••• 

Depth 
(Et) 

o 8.5 

8.5 - 16.5 

lI'i.5 - 25 

LITHOLOGIC LOG OF WELL DLF-I 

Description 

Fill - gravel, sand. debris ............ .. 

Clay, soft, gray, with a trace of sand •••• 

Clay, soft, gray .•...•.........•...•..•... 

Clay, soft, gray, with a trace of sand and 
shell fragments •.••.•....•.••••••••••••••• 

Clay, hard, calcareous, slightly sandy, 
grayish-green ..•..••..•••••.•.•••••.•.••• 

o 

12 

20 

32 

45 

Depth 
( ft) 

LITHOLOGIC LOG OF WELL LF-2 

Description 

Sand, medium-grained, with gravel ••••••••• 

Clay, very 9 ray ...................•. 

Clay, very soft, dark gray, with decaying 
vegetable matter •••••••.••••••••••.••••••• 

A-4 

o 

5 

11 

Depth 
( ft) 

i2 

20 

32 

45 

62 

5 

11 

20 

Thickness 
( ft) 

8.5 

8 

8.5 

Thickness 
( ft) 

12 

8 

12 

13 

17 

Thickness 
( ft) 

5 

6 

9 



Geraghty & Miller, Inc. 

LITHOLOGIC LOG OF WELL LF-3 

Description 

Fill - sand and gravel •..•.•....•••...•.•• 

Clay, calcareous, hard, dark green, wi~h 
some sand and gravel ...........•.••••.•..• 

Clay, soft, dark gray ••.•..••..••...••••.• 

Clay, soft, dark gray, with a trace of 
sand and scattered shell fragments •••••••• 

, 
Sand, fine grained, clayey, dark gray, 
with fragments of decaying wood ••••••••••• 

o 

4 

13 

20 

22 

Depth 
( ft) 

4 

13 

20 

22 

25 

Description 

LITHOLOGIC LOG OF WELL LF-4 

Depth 
( ft) 

Fill - gravel and sandy clay •••••••••••••• 

Clay, soft, gray, with a trace of gravel •• 

Clay, soft, grayish-green, with scattered 
laminations of very fine sand ••••••••••••• 

Clay, plastic, dark gray, with scattered 
shell fragments and pieces of decayed 
vegetable matter.~~~:::~ •..•••..•••.•••••• 

Clay, stiff, calcareous, green, with a 
trace of sand •••••••••••.••••••••••••••••• 

A-S 

o 7 

7 15 

IS 18.5 

18.5 - 22 

22 25 

Thickness 
( ft) 

4 

9 

7 

2 

3 

Thickness 
( ft) 

7 

8 

3.5 

3.5 

3 



Geraghty & Miller. Inc. 

LITHOLOGIC LOG OF WELL LF-5 

Description 

Sand, fine grained, tan, with gravel and 
debris (fill) ...................................... .. 

Gravel, clayey {fill) ••••••••••••••••••••• 

Clay, soft, dark gray, with scattered 
pieces of decayinq wood ................................... .. 

Clay, soft, gray, with scattered shell 
fragments ................................. . 

o 

5 

13 

21 

Depth 
( f t) 

LITHOLOGIC LOG OF WELL LF-6 

Description 

Clay, stiff, dark brown, with a trace of 
sand, wood, and gravel (fill) ••••••••••••• 

Clay, very soft, dark gray, with roots •••• 

Clay, very soft, dark gray •••••••••••••••• 

o 

Depth 
( ft) 

1.5 -

4 

Description 

LITHOLOGIC LOG OF WELL LF-7 

Depth 
( ft) 

5 

13 

21 

31 

1.5 

4 

15 

Sand, fine-grained, loose, brown, with 
gravel and wood (fIll) ••••••••••••••••••.• o 2.5 

Sand, fine-grained, clayey, loose, dark 
gray to brown, with gravel and wood (fill) 

Sand, fine-grained, loose, gray, with 
gravel (fill) .•••••••••.•.•.•••••••••••••• 

Clay, sandy, stiff, reddish-brown ....... .. 

2.5 - 7.5 

7.5 - 9 

9 11.5 

Thickness 
( ft) 

5 

8 

8 

10 

'rh; ,..&..--~~ ......... n..l .... ~~ 

( ft) 

1.5 

2.5 

11 

Thickness 
( ft) 

2.5 

5 

1.5 

2.5 



Geraghty & Miller. Inc. 

LITHOLOGIC LOG OF WELL LF-8 

Description 

Clay, stiff, dark gray, with gravel (fill) 

Sand, wood and gravel, with brick frag-
ments (fill) .............................. 

Clay, very soft, da rk gray, with decaying 
vegetable matter ..............•..•........ 

Clay, very soft, ~ark gray, with 
scattered laminations of fine sand •••••••• 

Clay, very soft, dark 9 ra y .•..•.•...••.... 

o 

Depth 
( f t) 

1.5 -

4 

9 

11.5 -

1.5 

4 

9 

11.5 

15 

Description 

LITHOLOGIC LOG OF WELL LF-9 

Depth 
( ft) 

Sand, fine-grained, clayey, gray, with 
roots and gravel .•••••••••.••.•••••••••••• 

Clay, medium stiff, greenish-gray, with 
roots and a trace of sand .•••••••.•.•••••. 

Clay, stiff, greenish-gray, with shell 
fragments and a trace of sand ••••••••••••• 

Clay, soft, sandy, gray .•..••..••.•... s ••• 

o 1.5 

1.5 - 5 

5 11.5 

11.5 - 14 

LITHOLOGIC LOG OF WELL LF-IO 

Description 

Sand, fine-grained, clayey, loose, gray, 
wi th roots ............................... . 

Clay with gravel and brick fragments •••••• 

Sand, fine-grained, slightly clayey, gray, 
wi th pieces of wood •.•.•••.•••..••••.•...• 

Clay, very soft, dark gray, with a trace 
of sand ••••••••••••••••••••••••••••••••••• 

A-7 

Depth 
( ft) 

o 1.5 

1.5 - 4 

4 6.5 

6.5 - 12.5 

Thickness 
( ft) 

1.5 

2.5 

5 

2.5 

3.5 

Thickness 
( ft) 

1.5 

3.5 

6.5 

2.5 

Thickness 
( ft) 

1.5 

2.5 

2.5 

6 



Geraghty & Miller. Inc. 

LITHOLOGIC LOG OF WPA-l 

Depth 
Description ( ft) 

Sand, fine-grained, dark brown, with roots 0 4 

Sand, fine-grained, Slightly clayey, firm, 
orang ish-brown ...................••••...•• 4 7.5 

Clay, stiff, slightly sandy, gray ••••••••• 7.5 - 9 

Sand, fine-grained, firm, light gray, 
with a trace of clay ..•.••.....••••••••••• 9 12.5 

Clay, soft, dark gray, with a trace of 
sa nd ••••••••••••••••••••••.•.••••••••••••• 12.5 - 15 

LITHOLOGIC LOG OF WPA-2 

Description 

Sand, fine-grained, orangish-brown, with 
scattered roots ..•••.•••.••••.•••••••••••• 

Clay, sandy, stiff, orang ish-brown •••••••• 

Sand, fine-grained, clayey, firm, 
e rang ish-brown ........................... . 

Clay, soft, dark gray .............•....... 

Depth 
( ft) 

o 4 

4 15.5 

6.5 - 13 

13 14 

LITHOLOGIC LOG OF WOC-l 

Description 

Clay, sandy, medium stiff, dark gray to 
b ro wn. ••••••••••••••••••••••••••••••••••••• 

Clay, very soft, dark gray, with roots •••• 

Sand, fine to medium-grained, loose, gray, 
~ith shell fragments •••.•••......••••••••• 

A-A 

Depth 
( ft) 

o 1.5 

1.5 - 6.5 

6.5 - 10 

Thickness 
( ft) 

4 

3.5 

1.5 

3.5 

2.5 

Thickness 
( ft) 

4 

2.5 

6.5 

1 

Thickness 
( ft) 

1.5 

5 

3.5 



Geraghty & Miller. Inc. 

LITHOLOGIC LOG OF WOC-2 

Description 

Sand, clayey, fine-grained, brown ••••••••• 

Clay, soft, dark gray, with roots ••••••••• 

Sand, loose, fine to medium-grained, gray, 
with thin layers of grayish-green clay 
and scattered shell fragments ••••••••••••• 

Sand, loose, fine to medium-grained, with 
scattered shell f"ragments ................ . 

o 

Depth 
( ft) 

1.5 -

6.5 -

9 

Description 

LITHOLOGIC LOG OF WELL OPW-l 

Depth 
(ft) 

Fill - sand and gravel ............•....... o 

1.5 

6.5 

9 

10.5 

2 

Sand, slightly clayey, gray to brown •••••• 2 3.5 

Sand, fine-grained, tan, with scattered 
gravel ...................................• 

Sand, fine-grained, dark gray to brown, 
with scattered debris - wood and bricks ••• 

3.5 - 5 

5 10 

L!THOLOGIC LOG OF WELL OPW-2 

Description 

Fill - very hard sand and gravel •••••••••• 

Sand, slightly clayey, fine-grained, tan 
to bro\Jin •••••••••••••••••••••••••••• ~ ......... 

A-9 

o 

2 

Depth 
(ft) 

2 

4 

Thickness 
( ft) 

1.5 

5 

2.5 

1.5 

Thickness 
( ft) 

2 

1.5 

1.5 

5 

Thickness 
( ft) 

2 



Geraghty & Miller. Inc. 

LITHOLOGIC LOG OF WELL OPW-3 

Description 

Fill - sand and gravel •••••.•.•••••.•..••• 

Sand, clayey, with gravel (fill) •••••••••• 

Sand, fine to medium-graineo, gray, with 
scattered shell fragments and a trace of 
cIa y •••••••••••••••••••••••••••••••••••••• 

Sand, fine to medium-grained, gray, with 
a trace of clay •• ~ •••••••••.•••••.•••••••• 

o 

2 

5 

8 

Depth 
( f t) 

2 

5 

8 

10 

Thickness 
( ft) 

2 

3 

3 

2 
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Geraghty & Miller, Inc. 

!2.5' ABOVE LAND SURFACE--(=:::;I"""I---PVC CAP -
LAND SURFACE 

NOT TO SCALE 

/ 
/ 

·}-ot----S" - DIAMETER BOREHOLE 

l~j 
EioiI~+-----4"-DIAMETER PVC CASING 

~Nt~~ 

I~ 
II 

NEAT CEMENT GROUT 

Figure 5. Construction Diagram of Monitor Well DLF-I. 

9 
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Geraghty & Miller, Inc. 

2.5' ABOVE LAND SUIRFAIcE---.~=:::r-----PVC CAP 

~25' D.,>lh---.:QS. 

U.:::},...-----·6 ... DIAMETER BOREHOLE 

CEMENT GROUT 

~------·1.5 ·DIAMETER PVC CASING 

ii=\-------FINE SAND CAP 

PACK 

~'tl-------I.~ .DIAMETER, NO.8 SLOT 
PVC WELL SCREEN 

Figure 4. General Construction Diagram of a l.S-Inch-Diameter 
Monitor WelL 

8 
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Table 1 (Continued) 

well No. 
and Total Dep~h 

Location (ft/bls) -) 

SLF-l 8 

SLF-2 8 

DLF-l 62 

Chemical-Disposal Area 

CD-l 16.5 

CD-2 15 

CD-3 15 

CD-4 16.5 

CD-5 10 

Electrical Transformer S~orage 

WOC-l 10 

WOC-2 10.5 

1 ) 
Feet below land surface. 

Gravel-Pack 
Screen Setting Setting 

(ft/bls) ( ft/bls) 

5 8 3 8 

5 8 3 8 

1;0 - 57 50 - 62 

12 - 15 10 - 16.5 

12 - 15 8 - 15 

12 - 15 8 - 15 

12 - 15 8 - 11;.5 

7 - 10 4 - 10 

Area 

7 - 10 3 - 10 

7.5 - 10.5 3 - 10.5 

11 
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TABLE 1. CONSTRUCTION DETAILS OF MONITOR WELLS 

I Well No. Gravel-Pack 
and Total Depth Screen Setting Setting 

I Location (ft/bls)l) (ft/bls) (ft/bls) 

Caustic-Pond Area 

! CP-l 25 22 - 25 18 - 25 

CP-2 25 17 - 20 14 - 25 

I CP-3 25 22 - 2S ' " - "., .1.0 LJ 

I CP-4 25 22 - 25 18 - 25 

Oil-Slud~e pit Area 

I OPW-l 10 7 - 10 4 - 10 

OPW-2 4 1 4 0 4 

OPW-3 10 7 - 10 4 - 10 

pesticide-Mixing Area 

WPA-l 13 10 - 13 7 - 15 

WPA-2 13 10 - 13 7 - 14 

Landfill Area 

LF-l 25 22 - 25 18 - 25 

LF-2 20 17 - 20 14 - 20 

LF-3 25 22 - 25 18 - 25 

LF-4 25 22 - 25 18 - 25 

LF-5 31 27 - 30 22 - 31 

t.F-<; lS 5 - 12 7 - 15 

LF-7 11. 5 7 - 10 4 - 11.5 

LF-8 15 12 - 15 7 - 15 

LF-9 14 11 - 14 6 - 14 

LF-I0 12.5 9.5 - 12.5 4 - 12.5 

10 



APPENDIXB 

GEOTECHNICAL DATA 

(Source: Reference 12) 
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Soil Con/ultcn~/, ~~~~ 
FOUNDATION & TESTING ENGINEERS 

P.O. Drawer 698, Charleston. S.C. 29402 
Phone (803) 72~539 

August 26, 1981 

Geraghty and Miller, Inc. 
Consult1ng Ground Water Geolog1ats 
and Hydrologist,lI 
P. O. Box 271173 
Tampa, Flor1da 33688 

Attent1on: Mr. Ph1l1p J. Claravella 
Hydrogeolog1at 

He: Monitor Wells, U. S. Naval Stat10n 
Charleston, S. C. 
SCI Project 81138 

Gentlelllen: 

~,~~~.'~ .. -~ ....... -~ .~:, .. --_ ..... -. 

Enclosed you w1ll f1nd the below laboratory teat report a on 
varlous tests recently cOlllpleted on the undisturbed aamplea obtained 
from the above noted project. 

At the t1me of our August 3, 1981, telephone discussion you 
ind1cated that you desired a consolidation teat on Sample Ho. 1, 
Bor1ng No. DLF-l. As noted on the Undisturbed Sample Character13tlcs 
thls waa not posalble due to high sand content. In view ot the 
sim1lar depth or this sample an~ that or Sample No. _, Boring No. 
LP-1, we perro~ed several addlt10nal teats to provide you with as 
much 1nfor=at10n as poss1ble due to the vaat d1tterencea 1n theae 
two samples. . 

DATA -
Und1sturbed Sample Charaoteriat1cs 
SOll Mechanic Laboratory Data 
Consolldat1on Test 
(1ncluding calculated pe~eabi11t1) 

2 Sheeta 
1 Sheet 
2 Sheets 

If we can be of further service, please call on us. 
W K. JOHNSON P E. 

P-

S1ncerely, 1... K. HlmeIn9'1I. P e. 
s..... Vtee p,.,..,.,.. 
W 8. HAM'L rON. P E. 
SecreIatr • r,......,., 

J. £. OUFFY. P E 
V. P E",_", 5' ....... 



~tATF.nJALS 
SOIL CONSULTANTs,tHC. 

UNDISTURBED SAMPL 
TESTI:\'G REPOIlT CHARACTERISTICS 
~CT.'-' ST.', Geragncy 
Mon~tor Wells, U. anti Miller Inc., Tamca Florida 

S. Naval Station, Ch~rlescon. S.C. ( SCI 81138 ) 
TrUIO " • -<:: .'-4~ L I .. r( 8-~-el SCI. CharlestO!1. S. C. 
"(LD sa ....... .., Of"'" "11 ,r.;'I\., LoCAt.,.. tnt 01 s ...... r U,ClIlATO'" .,. ..... ro 

1 20'0" 22'0' Boring ~10 • DLF-l Pushed 81-141 
COl."" au.&'Nt, ..:II$'UJtr: iIICIIIOSI'" C. fun"'" PCCIIlr ........ CQIrdIST(JCl' 

S TaUCTUIfI( 'lHlTROMITlIt'SI' ~ASSfI'''''T''''1\I5 
Da!"'K Gray Damp Solid Banded 311~" cln' with 

very high sand 
content -

.., Ill.:..l... 7f 1. 3 p.~ num~rOY;j sanu .l.enO)t:='s. 

;1.81 REMARKS 

I I Numerous sand lenses and high sand 
content would not permit consolidat ion 
test. See So11 Mechanics Data Sheet 
for confirmation of SM So11 

. 

~ 
. 

- ~ 

'" 1/ II" to 1/2 " Dark gray silty clay 

'I(I,.D Uwlt1.l lrIQ Of"" u" 
s.~1 L~r.,.. TTH fJI u.rL( L"~.'a.'t' .. c ,- • " 

3 150'0"ic;,'I"'''. ~ ·~-,Jl Bori:1~ No. DLF-l Pushed a1-lllle 
....... " "" _ocr ........ 

COl.'" Irl'LAnvr iC111\.IIIIl' CONSlSflMC'r STIIICtUII( 'nT~ "~T-aMI'I.I'ln CLASSWIaT.,.. fUSt 

g"'Y'1!11 s h 'Ie'!", mois solid Unifor:n Cla'! and --G~e;:; silt .----(j'la:-! ) 
w~_::l.7 ... r. ~. 9~. 

. 

2.81" 
REMARKS 

I I 
---I 

~0!1solidatlon Test 

= 0 -\J:) 



,\lATERIALS 
SOIL CONSULTANTS, INC. 

UNDISTURBED SAMPI 
TESTI:-Or. Rf.PORT CHARACTERISTIC, 
_-«e, _ sr." Go:! r-agh t y and MIller, Inc.,·Tampa Flor-Ida 
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devel~~ and conduct thele further 
Regulatory Impact Analy.e •. 

The new analys .. will be conducted 
In accordance with the exi.ting Agency 
guidance on Regulatory impact AnaiY'ia 
and the draft Regulatory Impact 
Analy.i. Guidance publi.hed In the 1988 
Regulatory Program of the United State •. 
The analy.ea wiu explicitly examine the 
eoata. health and envIronmental 
benefit •. and technological limitation. 
for the key regulatory requirement. 
contained in the proposal-e.peclally 
for the leveral alternative approaches to 
ground water remediation outlined in 
the proposed rule. Thi. analy.ia will 
also eatimate the aggregate impact •. 
identified above. for lite. eligible for 
remediation under this rule and for 
tho ... itel whieb are Ii. ted on the NPL. 
2nd will. therefore. lcck to t..'Ua rule aa 
an MAR. under the proviliona of 
CERCLA. Upon completion of the 
reviaed analYles. EPA will lolicit 
comment on the re.ulta of the analys.s 
and the methodology uaed to derive 
them. The Agency will then a •• eal theae 
commeDta. along wilb commenta wbieb 
will bave been received previously aD 
the propo.ed rule. Through the.e actiona 
EPA will ensure Ibat Ibe Det .ocial 
beiiefiil (lficludins euvirofi.lDenw and 
heallb benefita) of the rule propoaed 
today an maximized. taking into 
account co.ta. tecbnolosicallimilation •• 
rilb. and realiltic a .. essmenla of bolb 
actual and realonably expected usea of 
eaeb lIte. If the revi.ed RIA. togelber 
wilb Ibe COlT ·,enta received. 
demonatrate "at Ibe rule propo.ed 
today doel not achieve tbil outcome. the 
Agency will make appropriate 

modifica lionl 10 the rlnal rule. or if 
nece.lary. will repropo.e the rule. 

B. Regulatary Flexibility Act 

The Reguiatory Fi.xibility Act 
require. Federal a8eftcie. to fully 
analyze the economic effects of 
regulationl on amall entitiea. The 
Agency analyzed the economic impact. 
for the regulatory optiona that are mo.t 
limilar to today'l propoled rule (i.e .• 
"Immediate Cleanup to Health-Baled 
Standard." and "Flexible Cleanup to 
Health-Based Standardl"). 

The RIA asaumea that a Imall 
business ia lignificanlly impacted if its 
excesl of cash flow over ten percent of 
itl totalliabilitiea I. insufficient to meet 
corrective action co.ts. or if itl net 
Income il Insufficient to meet ita 
currective iii::tiOii i::Oiti. 

For the alternative analyzed. it W81 

found that Imall firml encounter more 
levere impacta from Ibe corrective 
action requirementl than luge firma. 
The optionl mo.t limilar to Ibe 
propoled rule relult in incremental 
impacta (i.e .. relative to Ibe bBieline) on 
approximately 9 to 11 percent of omall 
bUilneseel owning RCRA facilitieo. 

Baled OD Ibe AgeDcy'l guidelinel for 
implementing the Reguialory Fealjbllity 
AcL the re.ulta of the analy.il U 
lummarized above •• uaat thet the 
propo.ed rule doel not impo.e 
ligni.Iicant impacll OD lmall eDtitles. 

C PapelWork Reductian Act 

The informatioD collection 
requirementa in tbil propoled rule bave 
beeD lubmilled for approval to Ibe 
Office of Management and Budget 

(OMB) under the Paperwork Reduction 
Act. 44 U.S:C. 3501 et seq. Reporting ar·· 
recotdkeeplng burden on the public fc 
thIS collectIon II e.timated at 42.497 
nours for the 674 re.pondent •. with an 
average of 1.151 hour. per re.ponse. 
(Burden estimate. Ihould include all 
aspect. of the collection effort and may 
include time for reviewins instruCtions. 
searching existing data sources, 
gathering and maintaining the data 
needed. completing and revIewing the 
collection of information. etc.) 

If you wish to .ubmil comment. 
regarding any aspect of the collection of 
information. including lugg_ation. for 
reducing the burden. or if you would like 
a copy of the information collection 
request (please reference ICR #1451). 
contact Rick Weallund.lnformation 
Polie-y Branch. PM·223. U.S. 
Environmental Protection Agency. 401 M 
Street. SW .• Waahington, DC 20480 (202-
382-2745): and Tim Hunt. Office of 
Informa tion and Regulatory Affairs. 
Office of Management and Budget. 
Washington. DC 2OS03. The Iinal rule 
will respond to any OMB or public 
commen .. on Ibe information collection 
requirementa contained in tbil propo.aJ. 

IJ.t!!f Subject..! i!! 40 Uk Pe..-i: 2M, Z85. 
Z"," and 27I 

Adminiatrative practice and 
procedure. Corrective actioD, Hazard. 
waite: In.urance. Reporting and 
recordkeeplng requiremenIL 

Dated: July 5, lSIIO. 
WIDIam RaIlJ,. 
Admini.trolOr. 
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APPENDIX A.-ExAMPl£S OF CoNcEN'rRATlONS MEETING CIvmuA FOR ACTION I..£VEL.S-Conlinued 
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APPENDIX &-MAXIMUM CoNTAMINANT 

lEvELS 
APPENDIX B-MAxIMUM CoNTAMINANT 
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2£_1 2E-4I -I --~ 5E-4I fE"" 'E-<!1 
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2£-4' 2E-<13 2E-43 2E-45 :E+01 :E~ 
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~ , .. '.1.2.T:::"~~. 12.4.5-T"&cfilui~"" 
11.1,2.T ....... WIWII 
1,1,2;.2·1 .. = ... _._ 
T ....... ""'.,.... 
Z3. ... TwtI ............ 1IIi T __ 

T ...... ' ... iC$L ...... ....,. .. 

~
~""""cwbCi_ T __ -T-.o_ 
n '''* ' 
T_ T_ 
'.2.. T.kIiOoiCltlW_. 
1,'.1.T ........... . 
1.1,2·TilCl .. ,,=-•• 
T iChIUWtl.,.= 
Tnclo='= 7 a ••• ..,. 
,",4.5-Tficihba::u:plWwI 
,..,.lld a.d 
Z,4,s.T'U ......... =, t 8Qd 
l,UT.dlbc;:a:Of/lIUI v __ x_ 
~'"'ICC';rd.~ 
ZItIC phUWIf\idI 

Appeadlx D: R_meadec! ~ ... 
Aaumpti ..... far u .. ill DerlviIII ActiOD 
Leva" 

(Section. 26UZl (8)(2); (b); (c){3); and 
(d)) 

1. In denYin8 adloa le.elo lor bnanlOUI 

COD~tituaDlJ in lftJ1IDd-water. Illume. wiler 
IntaLe 012 Ulllro/clay lor 10 ka adult/10 year 
li:etima expoeure period. 

z. In derivtDa action levels for buardoua 
COUtitueDta ill air, •• nme air intake DC 20 
cubic metero/day lor 10 ka adull/70 year 
lifetime expo.me period. 

3. In derivtng action 1evell for hazardoua 
constituenta iD 1Oil. which are known or 
lu.peeled to be carcinopu. ... ume lOil 
inl.ke of 0.1 gram/day for 70 Icc adult/70 year 
lifetime r:'C;"'lIu:e period.. 

4. lr.. 1:::!"i.V1:".8 ICtioD levela for hazardOUI 
c.on.tlluent. in lOll other tho tboee which 
are ~own or IUlpected to "e can:inosena. 
allume lOti inlak. 01 o.z II'1Im/day lor 1B kg 
ohild/5 ye.r exposure penod la"" HI).' 

6. In denVlnl actioD levell for baurdoue 
c:;nstituent. til lurface wlter designated by 
the State ror Ule ,. a drinking wltar IOlItC:'!. 
,uume, water mtlke or 2 Uten/day tor 70 
19 aduJt/10 year lifetime exposure period. 
wUeSi inlake or aquatic 0l'lani.m. ill ,Iso or 
(.onum. 

• J'VcJI 10 be ever_,tId "" ... , ,.,e., lifelhne. 

J gc 'E.G' 'E-4, I 
:::::3 1E+01 1E-41 

1E~1 

1E-41 
2E-42 
1E-42 

3E+03 

3E+03 
4E+02 
lE+03 ._ i B~ 1~;: ~~ 

-- D __ 

0-
o o ~_ 
D 
o g_.-t 
D ! 
D ! 

_ 1. __ F 1 
==1 

--. -==1 
3_E-45 I 6E +0' 6E-41 

D T ;:;;1=::;.;;++=;:::;;+=::;= g I OE~ 1E..O:z16E..()2 I eE~ lE+03 lE+Ol 

=1 
~ . I --! 3E-4' I 3E-43 &E.G:! IE.O, 

D.J. 1 

.~ 
B2 ze.O' .2£-41 2£-01 2E-43 4E+01 
D 
D 
D 
D 

I gl 

Appeedix E: Exampl .. of Calculatiaaa 
of ACtiOD Leval. 

L Co.emiDI EquatioDIIlor Calc:ulatIJII Actioa 
Level. 

A. SYS"lIIic TaxjctJnt& 

c.. (RID'W]/[I' AI 
wbere: 
c.-action levaliD medium (uni:. Ire 

medium-d.pendent~ 
RlD-relonmco do .. (ma/.,/day); 
W - body wet8ht (kg); 
J _intake .... w=pt1= (WlJt: L"'e medi~ 

dependentt. and 
A_et»orption factor a (dlmeruionJetl), 

B. Carcjnogenic Coruutuflnu 

c.- [R'W'LTJIICSF'r' A 'EDI 
wbere: 
G.-action 12vel in meci:um.lunltJ Ire 

medium--dependenl): 
R =allumed ri.k level (dim£nllonless) (to-' 

for de .. A A: B: 10-' ror ciu. C 
C8rc1nopen. ): 

W=~.dy w~ight (l-..g); 
IT_as.umed lifetime (yr.anJ: 
CSF -carcinnwenic Ilope factor Ims/klf 

d"Yr~ 
I ... intake a.aumption I unit. are medium

dependent): 
A-ebtorpllon rector ldimcftlionlell): and 
ED_expolure durallon (yearl). 

I A .. umed 10 be 1 ,. Util .ppendlL baNd upon 
the ... umpbaD thai 1M ~WDAD • ....".... .... wiU 
~ the ..... AI tIM .... all tbe ahIdJ ... _hicb 1M 
RfD or CPF" W"I dneIop!"Id. 

n. Exampl. CalculatiOlll lor Hazard""" 
CoaaUtuaata ill Air 

A. Sylt.lllic Taicanu . 
Exampla calculatioa lor 2.f.dialtrophonoi: 

C,-lo.OOZ lma/.,/dJ'l000 lJoI/maJ'1OIkIlJ/ 
120 (m'/dJ·11-7.0 ,../m' 

whel"l!: 
Co-action levll iD air 1JoI/1D~ 
RfD.o.OO2 ma/ka/day 
W.1O ka adult 
1 .. 20 m~/d.y 
1._1 

B. Carcinogenic COMlitueng 
Example calculation for 1.1.2.2-

letrech1\Jroethane: 
C,-II0-"lIJOO ("l/ma)'1O .>"")'10 (kglJl 

IO.lO (ml/ka/day)· "20 Im'/day)·I·70 
tr-aJl-.175 "gilD 

where: 
c..action level in air ",,/m' 
R-10- t (1.1.2.2-Tetrech!oroethane g a Cla .. 

C Cf'..rc.inogen J 
W -10 ka adult 
L'i_1O year lifetime 
csr -0.20 j!iiS/kg!diiY;-! 
1-20m'/d.1Y 
A-I 
FD.10 )o"ear eXj)osure duration 

m. Sample Calculation for Hazardous 
CoMtUuenlJ in Water 

A.. Sy.tfl!mic Ta~jCQnu 
Sample calculation for tDlue-ne: 

C.-ID.30 lma/.,/day)·70 (1<IJ1I12 [1./ 
daYI'l) -lIU maiL 

wberr. 
c. .. action level in weier (maiL) 
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Reo-O.lO ~l!/kl/day for toluene 
W _10 kg adult 
1_2L/day 
A_I 

B. Carnnosetric COii3titiieiit6 
Sample calculallon for 1.12.:'

letracnloroethane: 
C. - (l0·-70 [kgpO lyrlJ/[O.20 1m"; kg/ 

day)" '°2 IL/day)·1·10 (yr)1 = 1.73E-<JJ 
ms/L 

~;here: 

C. - action level in waler {mg/l} 
R c: 10- '(t.l.2.2-Tetrachloroethane IS • Ciasl 

C carclOogen) 
W _70 Iqj adult 
LT _ iO year lifetime 

CSF_O.20 (ms/kg/day)"' 
I-Z L/d3Y 
A-I , 
£0_10 year eXposure duration 

(' ..... &impie C.lculatu:m; fer Hazard!:'!.!! 
Con.tltuenta m Soil, 

A. Systemtc TO}ClCant3 

Example cakulutlons (or toluene: 
C._[0.30 Img/k~/daYI·18 lko!I/(0.2 IS/ 

doyl·l·O.OOl Ik~/S) = Z4.000 ms/ks 
where: 
C. -action level in lOll (mg/kg) 
RID-a.lO ms/'q/day for toluene 
W _18 Iqj (5 year old child) 
1-0.2 g/day 
A_I 

B. Cc..wcrn~cnlC r.anstituena 
Sample calculation ror 1.1 . .z...z... 

tetrachloroethane: 

c,,-[10·-70 IIqj)·1O (ynJli[O.ZO (m.ik./ 
d.y)- le0.1 !slda.ytO.OO1 !)"glSJ' 1·70 
(ynll-JS.O mg/Iqj 

where: 
G.=actlon level :n loil (mg/kS) 
R -10-' (1.1.2.2·tetrachloroethane IS • Class C 

carcmogen) 
W -70 kS adult 
LT-70 year lifetime 
CSF-O.20 (ms/Iqj/day)"' 
I-O.ls/day 
A-I 
ED_70 year expOSure duralJo:l 

APl'ENCIX F-LIST OF CONSTmJENTS SHOWING ACTION lEVEL SOURCE DATA 

I 
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At'IIIIne _. ___ • __ • 

"-.... . - .. ---- ... --.. ---_ 121. . .••• __ .•.. _ .. .. --- ............. _. -...... . •....... _---~ --9io(2_ 1310(_ 
BrQiI 5 Nu ........... 
&'OlhcACiih._ _ 
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Cacorun .... ____ ... _______ .. ___ ._ •• __ •• _ ••• ___ . 

~~~~~~~ 
~~===~:=---~~~~J 
g:,_._-_ .... ..:_-_. __ .. ..:::--.. -----..::=:~-==::..~ 
Cvonogon _ •. _ ... _----_ ••.• _- --_ ........ _ .............. . 

5::~ __ .~_" __ ._==_====:==-~. ~=.~o ____ ~_._.~==~=~: __ ~ 
DII>utyI _ ........ _-_._----_ ••. - •••.• __ ._-
~ .. --_ ..... _-_ .. _._ .. _---_ ... --_ ... _ ...... _. 
3.3' -CidblJltNiaxlil •. ____ .. __ .. ____ .. _. . __ . __ _ 

~ 
'.2~"lN'_ •. 
, .1.Qid ... iWIIl ..... 

2.J..Oid .. """' ..... 
_ 2.4--Dld .... ==,-'iC Kid 

1.:J..OIc.iL _ope;. 
~ 

~-0..,,,. __ .. 

--

o..! RFO II ~~.:; II ,=-~= II ==. 
ImglkgJd) kgld) kgJd).' ImglkQ1d) , 

o 1.0E_Ol I. 
o 6.0£-03. 
o •. 0£ -0' 5.0£-OS 

1!2 2.OE -04 .. 8' ____ • 

o '.3E-03 
B2 3.OE-OS 
o 5.0E-03 
o 4.0E-04 

1!2 1---,:---1 

: I_~:::~ .. =:· 
o 1.0£-02 
o 5.0E-02 '.OE-04 
A 3.0E_03 ... ___ _ 

1!2 5.0£-03 
1!2 2.0£-02 
1!21-__ 

BZ 2.0£-02 
o 2.0£-02 • 
o uE-03 1.0£-03 
C 2.0£-0' .. 

B. 5.0£ 04 . 
o 4.0£-02 I ••••. 
o 1.0E_01 1.'_ 

B2 7. OE - Got .• _._. 

o 2.0£-03[-
BZ I.OE-OS .. 
o 5.0£-02 
o 2.0£ 02 t 5.oe m 

1!2 1.0£-021.. .•.. _ .. _ 
o 5.0£ -03 I. __ 
A 5.0£-03\ .. o 5.0£-03 ..• _ 
o 5.0£-02 _ 

o 2.0£-02 I. 
o 4.0£-02

1

", 
o 1.0£-02. 

1!21-. . 1!2 ____ .J. 
BZ 5.0£-04 1._ 

4.5E-00 4.5£-00 
UE-O' 2.oIE-01 

1.1£+01 1.1£+01 

5.1£-03 

5.GE+01 
2.3E-O· 

:t.:IE+02 :t.:IE+02 
403£-00 Io4E-OQ 
1.4E_02 
'.'E-OO 1.tE-GO 
1..3E-00 

I.'E-OO 

'.3E-0. t.3E -\11 

'.3E-00 1.3E-OO 

I..E-03 I.'E-OZ 

4.1£+01 

flL_'·_o£_~~~:·::·:::. ==::j-i4iE:i;;;j-~E:iii 
~ ·2:OE-o,]··-·iiie 02 BZ •. ___ -

C 8.0£-03 
o 3.0£-03 .. 
o '.0£-02 .. 

BZ 3.0£-04 .. 
BZ 5.O£-OS 
o 1.0£-0' 

ez 
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2.0E-03 

2.5E-02 

~.0E-05 

1I.0E-05 
2.0£-02 
UE-OO 
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APPENDIX F-lIST DF CoNSTITUENTS SHOWING ACTION LEvEL SOURCE OATA-Continued 

S..,., ...... _-
$tyrene._...... • 
1.1.1.2.·T~ 
, .2.4.5-TehChtOIotMr'linne 
1,1,1.2· TebKNOiwll'lIIII 
1.1.2.2·TeIrliCNOiO&tr..". 
T.aKfilOooa'..,..... 
2.3,4.1-T eb8Chk»iopt\letlOt T __ 

T ....... ",ldIthopyropnoepna. 
~-.. n-on_ .. 
r-...._ .. 
n-on_ 
r-... ...... 
TMIIiurn utehl. 

............. 

For the realOlII .. t out in the 
preambl •• 40 CFR parta ZIM. 285, 270. 
and z:n are propoaed to be _ded al 
follow.: 

PART 2I4-STANDARDS FOR 
OWNERS AND OP£RATORS OF 
HAZARDOUS WASn TREATMENT, 
STORAGE, AND DISPOSAL 
FACIUTIES 

L The authority dtation ior put Ziioi 
continuea to read AI followa: 

... ,,* ! ,.4Z USc. ..... 1eI2(.~ -. ODd 
8IIZS. 

Z. SectIon Zll4.1la amended by 
revlains paragrapha (d) and II) 
introductory text to read u follcnn: 

12M.1 ""--""4;. 'F,. 
• • • • 

(d) Th. requiremenll of thia put appiy 
to a penon dla ..... ins of huudooa 
wuta by m ..... of underpound 
injection aubject to a permit laaued 
under an Underpound Injection control 
(UlC) propam approved or proIIIUlsated 
under the Safa DrInicIDs Water Act only 
to the extent they 8ft required by 
• 144.14 of tbla chapter and to the utent 
they 8ft indaded in a RCRA permit by 

D 
C 
C 
D 
C 
C 

B2 
D 
D 
D 
C 
C 
C 
C 
C 
C 
o 
D 
C 

B2 
C 
C 
C 

B2 
C 
C 

B2 
D 
C 
c 

gl 

ruI. granted to IUch a penon und.r put 
270 of thia chapter. 

• 
(g) Except a. required under ,ubput 5 

of thia put governins rel.a.e. &om 
IOlid walt. IIIIUUlsement unita. the 
requiremenll of !hil put do not apply 
to: 

1214.101 [A_, .. n 
3. In 40 CFR put ZII4. aubput F. it II 

propo .. d to remov.1 Zll4.101. 
4. In 40 CFR put ZII4. IUbput C. It II 

propo .. d to amend I Zll4.113 by 
redelisnatinS paragrapha (a)(l)(U) al 
(a)(l)(iii) and (b)(l)(ii) a. (b)(1)(W). and 
by addins new paragrapha (a)(l)(Uj'mct 
(b)(1)(ii) to read a. follow.: 
1214.113 c:ao.n __ _ -(al· •• 

(1)· •• 
(ii) Corrective action required at the 

unit or the facility under aubput 5 will 
delay the completion of partial or IiDal 
clOlure: or 

(b) ••• 
(1)· •• 

• • • 

3.0E -04 .... .._. _ .... _ ... _ .. - ..1._ ... _ ... _ .. _._ 
30E-021 ............. _ '1 26£-02 2.6E-02 
3 oe - 04 ... ._..... . ... _ .. _ ..•. _. . .. 
3.0e 02 ~-_.. ... 26E-02 2.6E-02 

_ .. _ .... _-_.. - _ 20E-O' 2.DE-O' 
,OE-02 5.'E-02 3.3E-03 
3 0E-02 -'---1"'- - . .._ 
'.OE-07 ---1" -'" ._--

~:5~~~-~= ----
e.OE-05 . 
1.0E-05 . .. 
e.OE-05 . 
e.O! 0.-3 • 
5.0E-03 
'.OE -0' :t0E-00 

:t0E-~ 
1.0E-02 
4.0E-03 

3.DE-O' 
'.OE-O' 

3.0E_03 
3.OE-O' 

'.1E-OO 

5.7E-~ 

'.'E-02 

1.1E-OO 

5.7E ~ 

:t0E-02 Z.0E-02 

(U) Correctiv. action required at the 
mlit or the facility aDder aubpart 5 will 
d.l.y the completion of partial or filial 
doaure: or 
• • • • 

5. 40 CFR put ZIM II amencled by 
addins IUbput 5 to read u foDows: 
51.,111. c •• iIC ••• AcIIan ....... 
w_ ..... u ••• UnftII 

2IIUOII ~ ODd opp"""'!!"'. 
l6i.5Gl Dfi"1ii1t1Uiii.. 
_!O? Zft4 va (Ra.....tJ. 
-.s10 RaquiNIII8D11D porfana .. dlol 

lDy .. tipllooa. 
-.sn Scope of nmacIJsI_tip-' 
2IK.IU PIua far IIIID.dIallDftltip .... 
-.s13 Reporta of nmacIJsI_tip_ 
-.st, 1le __ "'DOIarIMr_ 
211Ul-.511 (P ,001) 
2M.5ZD Rlquinlllatlt to ,.,.. OIAlcdhc _,IDdJ . 
2II4.SZ1 ActiOll ....... 
2IIM.SZZ Scope of CCAlac:abe ....... ........ 
2M.S23 Pla.DIIIor WillCd .. ....... 

.1Udlft. 
~ It8pOI"tI of wuacd ........ 

IIItdiaL 
-.azs SeIKdoa "'-.IF -.as _t 11'0." .... _ rarnmodJ. 
-- R.....dJ cIoolp. -.as ........ ~ 
2IIUZI .... al....,h;' .... 
___ c-pietIcIl '" • I Ii 



APPEt~viXD 

DRMO STORAGE SHED - ANALYTICAL DATA 

(Source: Reference 5,7) 



pH 

THRESHOLD 6.5 

SAMPLE 

A·l 
A'Z 
A·3 
A·4 
A·5 

A-6 

A-7 

A-8 

A-9 

8-1 

I-Z 
8-3 
1-4 
1·5 
1-6 
1-7 
1-8 
1·9 
C·3 
C·4 

C·5 

C·6 
C-7 
C-8 

(-9 

C·l 

C-2 

4.3 

8_6 X 

9.1 X 

9.2 X 

10.1 X 

9.3 X 
8.1 X 

8.5 X 

8.5 X 
8.5 X 

9.2 X 
8.7 X 

9.1 X 

8.6 X 

8.5 X 
8.5 X 
8.4 X 
8.6 X 
8.4 X 
8.6 X 

8.4 X 

9.0 X 
9.1 X 

10. ~ 

8.0 X 

8.4 X 

8.9 X 
8.7 X 

BAR I lOt 

51.29 

152.00 X 
27.30 
61.70 X 

54.40 X 

21.00 
34.60 

67.30 X 

20.40 
28.80 

133.00 X 

153.00 X 

202.00 X 

51.40 X 

64 .30 X 
78.80 X 

49.60 
64.30 X 
12_30 

34.00 
46.60 

57.20 X 
56.30 X 
48.40 
41.90 

129.00 X 
98.50 X 

108.00 X 

BERYlLIUM 

2.00 

0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 

0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 

0.30 

0.30 
0.30 
0.30 
0.30 
0.44 

0.30 

TAlLE 9 

E\!AlUATI~ Of SOlL CDNTAfl-IiNATION 

DEFENSE REulIL12ATlOfj & MAR'ETINe OffiCE STORAGE 
mg/kg 

CADMIUH 

1. 25 

5.06 • 
1.56 • 
4.42. 
3.16 X 

1.91 X 

5.09 • 
2.10 • 
1.00 
1. 07 
6.04 • 

5.76 X 

6 ... 2 )( 

4.51 • 
6.58 X 
5.80 • 
1. 5 7 • 
2.16 • 
0.54 
1 .31 • 

2.23 X 

2.70 • 
2.64 • 
2.56 • 

3.35 • 
5.40 • 
5.12 • 
4.67 , 

(ppm) 

C.RC»tllOt 

26.51 

11.90 

3_41 
6_31 

8.26 
3.81 
7.68 
9.54 
4.27 
5.85 
10.~ 

11.50 
30.30 X 
15.40 
28.40 • 
81.30 X 
10.80 
10.30 
4.94 

5.82 

12.40 
34.90 X 

15.90 

10.10 
20_90 

12.20 
15.60 
12.90 

LE~O 

146.92 

272.00 X 

31.20 
209.00 • 
331.00 • 
34.30 

343.00 • 
242.00 X 

34.70 
122.00 
11].00 
405.00 :( 

\11 ... 00 ]( 

739.00 " 
1515.00 " 

1041.00 " 
191. 00 It 
208.00 It 

35.50 
172 .00 I, 

384.00 I 

371. 00 • 
647.00 X 
254.00 X 
460.00 X 
2~.00 X 
349.00 X 
001.00 • 

ItERCUR, 

1.00 

0.020 
0.020 
0.029 
0.214 
0.197 
0.235 
0.256 
0_211 
0.079 

0.181 
0.202 
0_204 

0.219 
0.216 
0.187 
0.187 
0.196 
0.228 

0.189 

0.112 

0.106 
0.081 
0.070 
0.188 
0.084 
0.044 
0.045 

NICKEl 

10.11 

32.00 X 

6.8'1 
12.10 • 
24.30 X 

7.15, 

15.801 • 
13.40 • 
5.22 
6.34 

38.60 • 
38.40 X 

35.80 • 
23.S0 X 
48.30 • 
68.40 • 
8.84 

12.3Q • 

7.40 
11.20 • 

10.00 

'9. SO • 

15.90 • 
17 .8Q • 

U. se x 
41.3: • 
38.0':: )( 

38.1: , 

SElEN I lOt 

0.20 

0.20 
0_20 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

0.20 
0.20 
0.20 
0.20 
0.20 
0_20 

0.20 
0.20 
0.20 
0.20 

O.ZO 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

SILVER 

1.00 

2.86 X 
0.50 
0.50 
0.97 
0.50 
0.50 
0.50 
0.50 
3.38 • 

2.88 X 
C.99 
0.50 
1.00 
1.00 
0.50 
0.98 
O. SO 

0.50 
0.95 

0.50 
1.00 
O. SO 

o. SO 

2.34 • 
2 44 Ie 

2 ~8 J( 

0.50 



TABLE 9 (CO~TIWUtvJ 

mg/kg 
(ppm) 

pH liAR 1'-'4 BERYlLIUM CAO~UUM CHROMIUM LEAD MERCURY NICKEL SElf.IUM SILVfR 

IHUSHOlD 6.5 !;1.l9 2.00 1.25 26.51 146.92 1.00 10.11 0.20 1.00 
4.3 

SAMPLf 
D·l 8.8 X UO.DD X 0.30 5.48 • 22.70 410.00 • 0.104 43.40 X 0.20 1.97 X 
0·2 9.0 X 1112.00 X 0.30 4.87 • 13.40 486.00 • 0.059 34.80 • 0.20 2.48 • 
0·3 8.4 • !~".ao X 0.30 3.24 • 19.90 643.00 • 0.213 26.40 • 0.20 0.50 
0·4 8.2 • 111.60 • 0.30 3.67 • 26.30 3460.00 I 7.620 • 29.30 • 0.20 0.50 
0·5 9.3 • ]12.30 0.30 1.64 • 10.40 61.10 0.133 8.44 0.20 0.50 
0·6 9.0 • ]13.80 0.30 2.51 • 5.96 In.OO. 0.101 68.00 • 0.20 0.99 
0·7 8.7 X .~1. SO 0.10 1.05 4.99 26.40 0.057 5.99 C.20 0.50 
0·8 8.6 • 17.90 0.10 0.99 4.97 9.45 0.046 5.47 0.20 0.50 
0·9 8.8 • )'1. 70 • 0.10 4.73 • 8.96 149.00 • 0.054 27.40 • 0.20 1.49 • 
f ·1 8.2 • no.oo X 0.51 4.85 • 16.50 482.00 X 0.280 2270.00 X 0.20 4.37 X 
f'2 8.1 • 11~1 .00 X 0.10 1.95 • 10.10 271.00 • 0.121 20.70 • 0.20 1.44 • 

f·3 9.0 X '1.60 0.10 2.11 • 10.10 111.00 • 0.227 12.70 • 0.20 0.98 
f·4 8.5 • 3,8.40 0.10 1.90 • 5.69 345.110 X 0.531 7.11 0.20 0.95 

f·5 8.6 • 39.00 0.30 2.25 • 4.50 75.50 0.547 8.00. 0.20 0.50 
£,6 9.6 X 2'7.40 0.10 1. 78 • 4.81 156.110 • 0.101 6.26 0.20 0.50 

f·7 8.6 X 18.70 0.10 1.68 • 11.80 256.00 • 0.065 13.30 X 0.20 0.50 

f'8 7.9 X 50.30 0.30 1.34 • 436.00 X 1421.00 • 0.193 25.40 X 0.20 1.00 

£·9 8.6 X 1)'8.00 X 0.10 4.90 X 9.72 96.20 0.058 32.80 X 0.20 2.31 X 

51·1 8.8 X 4&110.00 X; 0.30 4.23 X 38.90 X 1879.00 X 0.163 46.20 • 0.20 0.50 

51·2 8.6 X 19.80 0.30 l.01 X 20.90 680.110 X 0.067 22.80 • 0.20 0.97 

51·3 7.7 • )'9.80 X 0.10 1.88 • 89.80 • 2612.00 X 0.035 29.60 • 0.20 0.91 

51·4 8.1 X 1'9.40 X 0.10 4.14 • 26.00 864.00 • 0.095 12.40 • 0,20 1.00 

51·5 8.7 X 40.00 0.10 4.21 • 15.90 914.00. 0.091 23.60 • 0.20 0.91 

51·6 8.1 X 74.4 X 0.30 6.52 X 99.9. 4362 • 0.2H 34.7 • 0.20 0.91 

51·7 8.7 • 35.4 0.10 2.08 • 10.7 200 • 0.054 13.6 • 0.20 0.5 

51·8 8.1 X 41.6 0.10 2.14 • 9.84 281 • 0.106 17.8 X 0.20 0.94 



1. SOUTHERN DIVISION NAVAL FACILITIES 

I 
DELIVERY ORDER t 0097 

DRMO STORAGE SHED SOIL SAMPLES 
CHARLESTON, SC NAVAL SHIPYARD 

E:lC ~le Results (as received PWI) 

..L I.D. Date E!! Bariun CaciDiun Chraniun l1!!! Mercury Nickel siIver 

170 A-l-l 3/28 8.1 14.1 <0.1 8.78 3.05 <0.5 
171 A-1-2 3/28 8.1 92.8 <0.1 10.3 21.0 1.29 
172 A-1-3 3/28 7.8 22.8 <0.1 9.40 1.79 <0.5 
173 A-2-1 3/28 7.9 <0.1 
174 A-2-2 3/28 8.3 /n 1 

'V • .L 

175 A-2-3 3/28 8.1 <0.1 
176 A-3-1 3/28 5.5 1. 75 <0.1 12.3 <1.0 
177 A-3-2 3/28 7.5 15.4 <0.1 12.6 <1.0 

I 178 A-3-3 3/28 8.1 36.2 :0.1 17.9 20.9 
179 A-Io-1 3/28 6.4 3.07 <0.1 11.0 <1.0 
180 A-4-2 3/28 8.2 25.0 2.36 24.5 5.35 

[ 
181 A-Io-3 3/28 7.8 10.6 <0.1 17.4 3.67 
182 A-5-1 3/28 4.3 <0.1 
183 A-5-2 3128 8.2 _'.... 1 "v. J. 
184 A-5-3 3/28 7.8 1.86 -

.L9185 A-6-1 3/28 4.8 <0.1 <2.5 <1.0 
186 A-6-2 3/28 8.1 <0.1 8.67 2.89 
187 A-6-3 3/28 8.0 <0.1 13.3 12.3 

r 188 A-7-1 3/28 5.1 10.0 <0.1 6.97 <1.0 
189 A-7-2 3/28 8.1 10.9 <0.1 8.18 2.34 
190 A-7-3 3/28 7.9 60.0 <0.1 13.7 17.0 
191 A-8-1 3/28 4.9 
192 A-8-2 3/28 8.4 
193 A-8-3 3/28 8.4 
194 A-9-1 3/28 5.9 <0.5 
195 A-9-2 3/28 8.3 <0.5 
1% A-9-3 3/28 8.0 

,,. . 
,u . .;J 

10 .. 4'" 
ft • • 
D-.l-l 3;28 8.3 12.0 <0.1 3.98 . <0.5 

198 B-1-2 3/28 8.3 7.93 <0.1 <1.0 <0.5 
199 B-1-3 3/28 . 8.2 16.9 <0.1 7.19 <0;5 
200 B-2-1 3/28 7.4 <1.5 <0.1 7.4S <1.0 
201 B-2-2 3/28 8.2 16.5 <0.1 10.8 7.06 
202 B-2-3 3/28 8.3 68.0 <0.1 17.5 16.1 
203 B-3-1 3/28 7.1 <1.5 <0.1 6.03 <2.5 <1.0 
204 B-3-2 3/28 7.4 6.38 <0.1 16.9 15.5 <1.0 
20S B-3-3 3/28 7.2 68.0 <0.1 35.8 1J, I; .,1\ J. 

I 
_--.- ..... 'u .... .,,.,, 

B-4-1 Ji28 5.2 <1.5 <0.1 9.60 <1.0 
I LUg 

207 B-4-2 3/28 8.0 21.1 <0.1 11.8 9.31 
208 B-4-3 3/28 8.1 52.2 <0.1 17.0 16.5 

I 209 B-5-1 3/28 5.4 4.36 <0.1 2.54 4.72 <1.0 
210 B-5-2 3/28 7.9 11. 7 <0.1 15.0 11.2 7.01 
211 

!~, .... 
B-5-3 3/28 8.3 55.5 <0.1 25.0 15.5 15.5 



l. 
I 
I 
( 

i 

r 
'" 
• I 

a .... 

\ 

) 

EIt: 
.L 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 

~le 
1.D. Date 

E-8-2 3/29 
E-8-3 3/29 
E-9-1 3/29 
E-9-2 3129 
E-9-3 3/29 
ST-l-l 3/30 
ST-1-2 3/30 
ST-1-3 3/30 
ST-2-1 3/30 
ST-2-2 3/30 
ST-2-3 3/30 
ST-3~1 .,I"n 

..J/JV 

ST-3-2 3/30 
ST-3-3 3/30 
ST-4-1 3/30 
ST-4-2 3/30 
ST-4-3 3/30 
ST-5-1 3/30 
ST-5-2 3/30 
ST-5-3 3/30 
ST-6-1 3/30 
ST-6-2 3/30 
ST-6-3 3/30 
ST-7-1 3/30 
ST-7-2 3/30 
ST-7-3 3/30 
ST-8-1 3/30 
ST-8-2 3/30 
ST-8-3 3/30 

SOUTHERN DIVISION NAVAL FACILITIES 
DELIVERY ORDER f 0097 

DRHO STORAGE SHED SOIL SAMPLES 
CHARLESTON, SC NAVAL SHIPYARD 

Results (as received PUll) 

.E!! Bar1un Caciniun ChraII1un Lead Mercury Nickel SiIver 

8.0 <0.1 32.7 10.6 18.9 
7.6 <0.1 14.3 15.2 10.1 
7 " "J r "" .J.~~ <0.1 <1.0 <0.5 
7.7 30.6 . <0.1 11.6 <0.5 
7.3 10.2 <0.1 <1.0 <0.5 
4.5 <1.5 <0.1 2.46 <2.5 <1.0 
7.8 9.99 <0.1 4.76 <2.5 <1.0 
7.9 35.6 <0.1 35.6 14.4 24.4 
6.8 <0.1 <2.5 <1.0 
8.0 <0.1 <2.S <1.0 
8.0 <0.1 13.2 11. 7 , ~ 

".1 7.97 <0.1 1.49 <2.5 <1.0 
8.5 <1.5 <0.1 6.98 7.48 (1.0 
8.3 35.0 <0.1 17.5 9.99 6.99 
7.5 9.04 <0.1 34.3 1.90 
7.5 7.98 <0.1 19.5 3.99 
7.8 14.4 <0.1 60.0 4.46 
4.9 <0.1 5.97 <1.0 
8.5 <0.1 12.5 <1.0 
8.2 <0.1 14.0 19.0 
7.3 <1.5 <0.1 3.50 <2.S <1.0 
8.3 13.6 <0.1 11.2 <2.5 1.46 
8.4 10.5 <0.1 6.50 <2.5 <1.0 
5.2 <0.1 <2.5 <1.0 
8.1 <0.1 n "1. "7.'" 8.26 
8.1 <0.1 11.9 11.4 
5.5 <0.1 <2.5 <1.0 
8.2 (0.1 6.46 . <1.0 
7.9 <0.1 12.8 14.3 



! • SOUTHERN DIVISION NAVAL FACILITIES 
DELIVERY ORDER i 0097 

DRHO STORAG£ SHED SOIL SAMPLES 
CHARLESTON, SC NAVAL SHIPYARD 

E"It: ~le Results (u received P ..... ) 

..L 1.0. Date .E!! Bariun Cari'niun O1rcmi.un Lead Mercury Nickel Silver -
255 0-2-2 3/29 R.5 9.81 <0.1 10.8 3.43 <0.5 
256 0-2-3 3/29 8.3 43.9 <0.1 18.5 23.4 <0.5 

L 257 0.3-1 3/29 8.2 11.6 <0.1 11.6 . 3.38 
258 0-3-2 3/29 8.2 10.3 <0.1 11.8 15.2 
259 0.3-3 3/29 8.3 35.2 <0.1 17.3 HO *-." 

[ 
,,<on ii-4-1 3i29 5.7 <1.5 <0.1 14.9 <0.02 <1.0 ,gV 

261 D-4-2 3/29 8.3 <1.5 <0.1 7.81 <0.02 <1.0 
262 0.4-3 3/29 8.3 36.6 <0.1 13.1 <0.02 18.3 

( 
263 D-5-1 3/29 5.8 <0.1 
264 0.5-2 3/29 8.3 <0.1 
265 0-5-3 3/29 8.1 <0.1 
266 0.6-1 3/29 8.0 <0.1 <2.5 <1.0 

[ 267 0-6-1 3/29 8.3 <0.1 <2.5 <1.0 
268 0-6-3 3/29 I!.J <0.1 12.9 " ., ..... .,J 

269 0-7-1 3/29 6.6 
~270 D-7-2 3/29 8.0 

271 0.7-3 3/29 8.2 
272 0-8-1 3/29 7.0 
273 0-8-2 3/29 8.3 

r. 274 D-8-3 3/29 8.2 
275 D-9-1 3/29 7.8 10.2 <0.1 12.1 3.88 <0.5 
276 0-9-2 3/29 8.2 27.8 <0.1 60.4 15.1 <0.5 
277 D-9-3 3/29 8.2 17.2 <0.1 15.8 3.82 <0.5 
278 E-1-1 3/29 8.5 19.8 <0.1 20.3 6.45 <0.5 
279 E-1-2 3/29 8.4 22.9 <0.1 11.9 14.8 <0.5 
280 £-1-3 3/29 8.6 54.3 <0.1 20.7 21. 7 <0.5 
281 E-2-1 3/29 8.4 19.5 <0.1 73.6 8.54 <0.5 
282 £-2-2 'l,.,n 

JI '7 
D ., 
0 • ..1 15.4 <0.1 8.85 3.72 <0.5 

283 £-2-3 3/29 8.2 26.9 ' >.1 10.0 8.69 <0.5 
284 £-3-1 3/29 . 8.1 c.1 5.65 2.83 
285 £-3-2 3/29 8.0 <0.1 7.37 2.95 
286 E-3-3 3/29 8.3 <0.1 5.04 3.25 
287 £-4-1 3/29 8.3 <0.1 49.1 
288 E-4-2 3/29 7.8 <0.1 10.7 
289 E-4-3 3/29 7.9 <0.1 10.5 
290 E-5-1 3/29 8.3 <0.1 
291 £-5-2 1:/')0 

JI'7 
" ., 
0 • ..1 <0.1 

292 £-5-3 3/29 8.1 <0.1 
293 £-6-1 3/29 6.9 <0.1 6.65 
294 £-6-2 3/29 8.1 <0.1 8.39 
295 E-6-3 3/29 7.7 <0.1 12.1 

• 296 £-7-1 3/29 7.6 <0.1 5.84 <1.0 
~97 E-7-2 3/29 8.0 <0.1 15.0 27.3 ! 98 £-7-3 3/29 7.4 <0.1 10.6 2.75 

299 E-8-1 3/29 6.8 <0.1 2.31 <2.5 <1.0 



~ 
SOUTHERN DIVISION NAVAL FACILITIES 

DELIVERY ORDER , 0097 

DRMO STORAGE SHED SOIL SAMPLES 

CHARLESTON, SC NAVAL SHIPYARD 

E'I'C ~le Results (u received UWl) 

-'- 1.0. Date E!! Bariun Caantun Chraniun ~ Mercury Nickel Silver 

212 8-6-1 3/28 5.7 <loS <0.1 3.34 8.35 <1.0 

I 213 8-6-2 3/28 8.2 33.9 <0.1 26.3 16.7 10.0 
214 !-6-3 'lJ.,a D I. ~/- "" .A • AI A • - I 16.8 .. J,'U u ... , .... ., \U.J. "O.U .1.).0 

215 B-7-1 3128 7.2 2.46 11.4 

[ 
216 8-7-2 3/28 8.3 <0.1 9.61 
217 8-7-3 3/28 8.2 <0.1 13.1 
218 8-8-1 3/28 5.9 <1.5 <0.1 '- 6.81 <1.0 
219 8-8-2 3/28 8.0 11. 7 0.72 8.13 <1.0 

( 220 8-8-3 3128 7.8 68.4 <0.1 11.9 14.2 
221 B-9-1 3/28 5.5 
222 8-9-2 3/28 8.0 

i 
.,., .. B-9-3 "'!II"'" ft • 
•• J oJ/LO O.l 

224 C-1-1 3/28 8.5 10.2 <0.1 8.80 1.35 <0.5 
225 C-1-2 3/28 8.6 26.9 <0.1 11.0 9.96 <0.5 

r \ 226 C-1-3 3/28 8.4 62.8 <0.1 12.8 18.8 <0.5 
227 C-2-1 3/28 7.3 7.15 <0.1 7.80 <1.0 
228 C-2-2 3/28 8.4 15.3 <0.1 13.4 1.91 
229 C-2-3 3/28 7.7 20.7 <0.1 n.1 2.07 

r 230 C-3-1 3/28 7.1 3.25 <2.5 1.39 
231 C-3-2 3/28 7.5 <0.1 12.5 1.69 
232 C-3-3 3/28 7.9 <0.1 10.1 22.0 

1·' '. 
233 C-4-1 3/28 4.5 <0.1 <2.5 
234 C-4-2 3/28 7.9 0.52 8.24 
235 C-4-3 3/28 7.7 <0.1 11.7 
236 C-5-1 3/29 5.2 <1.5 3.65 3.08 <2.5 <1.0 
237 C-5-2 3/29 8.2 53.4 <0.1 31.9 9.88 16.6 
238 C-5-3 3/29 8.1 78.5 <0.1 33.4 9.54 18.0 
239 C-6-1 3/29 4.9 <1.5 <0.1 <2.5 1.45 
240 C-6-2 3/29 8.4 8.31 <0.1 8.31 2.19 
241 C-6-3 3/29 . 8.1 51.4 <0.1 17.4 15.2 
242 C-7-1 3/29 5.3 <0.1 __ <..2.5 <1.0 
243 C-7-2 3129 8.1 <0.1 21.1 13.0 
244 C-7-3 3/29 8.1 <0.1 19.3 18.4 
245 C-8-1 3/29 5.1 0.43 8.~ 1.44 <0.5 
246 C-8-2 3129 8.0 <0.1 9.02 oJ 3.61 <0.5 

I 
247 C-8-3 3/29 8.3 <0.1 18.6 17.6 <0.5 
248 C-9-1 3/29 8.1 12.8 <0.1 <2.5 1.56 <0.5 
249 C-9-2 3129 8.3 27.5 <0.1 14.7 15.6 <0.5 
250 C-9-3 3/29 8.1 14.9 <0.1 11.2 9.33 <0.5 

L. .. 251 0.1-1 3/29 8.6 12.1 <0.1 12.6 5.80 <0.5 
252 0.1-2 3129 8.3 16.2 <0.1 12.3 2.45 <0.5 

~53 0.1-3 3129 8.3 23.8 <0.1 15.3 18.8 <0.5 
254 0.2-1 3/29 8.1 7.48 <0.1 9.97 2.99 <0.5 
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METHYLENE CHLORIDE 
CHLC,r:;:.CJFOR1"1 
1,1., l·-TF:rCHLOROETHt~NE 
CARBON TETRACHLORIDE 
l,~-DICHLOROETHANE 

TRICHLOROETHYLENE 
TETRACHLOROETHYLENE 
TOLUEM~ 

DICHLOROFLUOROMETHANE 
TRICHLOROFLUOROMETHANE 
D I E-~'-i·iL ETHER 
METHYL ETHYL KETONE 
METHYL rSOBUTYL KETONE 
ETHLEilE OXIDE 

. ;;~ ~;.; 

.- '. r' . 
!- :·1 ..... ~ . 

1 • () 
1 ft ;.) 

1. .. C' 
1 • (.; 

, ,-, w' , 
.1..11·1 : .. '!, 

METHOD DETECTiON LIMIT 
(ppb) 

--

5.0 
5 .. 0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

.-<.--.. ..:...~--. 
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0 :::-.\,5::- . - :;)/:)5,'3": " n~ . _" !"r . , 

. ;(~~ f C'" - : 'J . . . . - - .. -

-- ~ ='::;: .. -- " . ',,' -: .:: :: :',:: BDL BDL ?DL BDL :nl ,DL B" ",TI' -- . : ... _u, u, ~"'-
, --~"'," .., ... ·r. - _ .. : BDL B'" ue BDL Bel BDL E'DL ~r" 

OJ .. ;!.. 
p!'! 
""" PDL 

F'~ .~. ;:,':;. .. :: :: -':,'-iC;.. SDL BDL BDL BOL '"' D"L BDi.. ED~ BDl BeL 
=:::" ~ . -- -- BDL BDL snL SDL ~j.il .. BDL s-" U, B~L B:_ 
. . BOL BOL "DL BDL EDL BDL BDL BK .. , 

c:"i. 

"=~: .- ...... BDL SDL SDL ~1".' BDL EitL BOL BDi.. . "L Due _ue 

( :.: ... ::~: ',-~~ 9P:i 
~~;-~/~Ei;E -,., ""o·?\" 

_,~_ur. . .I.L': BOL DDL BDL BOL BDL BDL BiiL BDL nn' "U, 
::1~~;[,~:;:;:::'" BOL BDL BDL BOL BDL BnL BOL BDL SDL 
:,1, :--:!C~L:~CETHANE 3DL BOL BOl BDl BOL SDl BOL BDL BOl 
=~,::f':'~I -:-::-;-,:HL:~_: :·E BDL B" ue BDL BDL BOL oOL &" "e EOl BD~ 

i.:-[:C~L:~:~~~~NE BDl BDL BDL BOL BOL SDL BOL B"' u, BOL 
g_l Cni...:F.[.:":~ 'iLENE BOL BOL BDL BOL POL BOl BOL BOl BOl 
TciF:P: ~;.ar:;' JE:HYLENE BOL BOL BOl BOL BDL BOl BDL BOL BOL 
TGLUE~,: BOL BOL Bill BOL BDL Bill BDl BOl SOL 
j! CP'..CF;2r:..LOr;:~E; ..;,A~E BDL BDL .. , BOL BDL BOL SDL BDL BtL IHIL 

T;;:: :H~OF,·~::: .. :,:.~~GEiH4t~E BDl BOl SDl BOL BOL EOl Btl BOl SDL 
7R1CHLJ~QFLU:;J~~TH~NE EDL BOl BDL BOl BOL BOl SDL BOL BDL 
:I~THYL E~~E:;, BOL 11. 2 BDL 75.B BOl 57.6 BDL BOL BDl 
~.~THYL :·HiL .:.ETO:·;E BOl BDl BOl BOL BOL BOL SOL BDL BOL 
rOTH!, ~SGB;JT'I;" t, ETONE BDL BOL BDL BOL BDL BOL BUL BOL BOL 
~T'-I'j LE~; E !"',,,-T .... 

...," • .;t. BDL BOL BDl BOl BDl BDL BOL BDL BOL 

~~,~ . • r' ," 
r:..wl'l D::TEC7:J~ UMIT 



s",:r'1;'~E ' - B-1 ,-3 8-4 B-5 9-b B-7 3-9 ~ - - -
- "lWf-' .. "" ....... 10/05i37 :(,r-S;37 :S:iC5j87 10i05/97 !OJ05!S7 If).IC~IS7 to!CStS7 :~"()5!8: '" fi"~ Ie,,? 
~"1m _.I:. -'''; , :. . '.'. ' .... , ~, 

;:;,5 reO::; i ~"E:j ~;;j; 

: -A~ 1 N:; 'l'R I::! (~E BDL E,~ BDL SOL BDl BDL BDl B~L B~~ 

~'/DF:A:I~E BDl SDL SOL BOl BOL BDl SOL SDL Bn , "-
F ENTACHLGRG?HEfiOL BOl SDL BOl BOl BDl BDl B:iL BD~ ""' t" .. a .. 

~Q~:~ALr =iiv:lE BDl BDL .. , 
1;';_ BDl BDl BOL BDl EDL SD:. 

~ ,,""' . ,,~~ .... 
r ; 1\ .. .; 11(: BOl E"" u. BDL BOl BOl BDL BDl BDL E~L 
,... .. ~ ..... , 
"r,:'::'.H .. 

.' ~" ... ~, \ \:;.. 'n!.., BDI.. E:'~ EjL BOl BDl BOl BDL B!:L ELL 

;.05 rEC;:! ''led ;;bl 
:~ETHYLENE CHLDRIOE BDl BOL BDl BDl BOl BDl BDl BOl SOL 
C:;LOROrQR~ BDl ED~ BDl BOl BDl BDl BDl BDl BDl 
1,1,1-'RICMi...OROE:THANE on' --- ,DL BOL BDl BDl BDl BOl BOl BDl 
CARBON TET,~~CnLCRIDE BDL BtL S"' "" BOl BOl BOl BOl BOl BDl 
i,2-DICHlOROETHANE BOl BDL BDl BDl BDL BOl BDL BOl B~l 

T!iI CHLGROETrlYLE~E BDL B"' U" BOl BOl BOl BDl BDl BOl BD~ 

TETRACHLDROETHYLENE SOL Bn. U" BDl BDl BOl BOl SOL BOl BOl 
TOlUEt;E BDl BOl BDl BOl BDl BOl BOl BOl BOl 
J ICHLOROrLUOROI'lETHANE BOl BOL BOl BOl BOl BDl BDl BOl B"' "" TRI CHLOROFLUOROETHANE BDl Bel SDl BDl BDl BDl BDl BDl BDl 
T"ICHlORDFlU~ROMETHANE PDl BOL BDl BDl BDl BDl BOl BDl BDl 
D ETHYL ETHER BDl PDl IS.3 42.3 BDl 15.2 BDl 6.3 Bel 
r,ETHll ETHYL KETONE BDl BDl BDL BDl BDl BDl BDl BDl BDl 
r:ETHYl !SOBUTYL KETuNE BDl BDl E'~L BDl BDl BOl BDl BDl BDL 
ETHYLEtjE OX:OE BDl BrL BDL BDl BDl BDL BOl BDl BDL 

BDL - tEL:\.; :'ETECTrO~l U!'tIT 

--

," ./;~~~~~:±~c_~~ .. :".~~~~-J;;. 
.:-''1'_ ._ ----.:...:~:'~-_'-~_.:cf: <- -- - -- -. --- --

~:~~';·:>~f-,~;;_.~;i:~f-:~' ~{·~;t .. ~ :-~ . 
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=~:?~: 
.. [ -9 C-8 C-6 ~. C" C-4 c -. "- - , -- - '. -..J . -

5;.;t1?~: ;n· .: 10/05/97 :('/05/,' 10/05187 :O!O~/3i' ~ I) l ':'5.' :j" F;!(;S/37 1(i/05:87 1\.i/ij:lr :,:. ,'·:·~;·3-

\o.s r?:el.;: ~ ~il i 

:-;:; f"~ 1.'( ~F"i F,: ~: r-;E BDL BOL B~L BDL 2DL liDL B~:" BDL "-, ~o!l.. 

,I'Z·iql';:: BDL aDL BDL BDL Bu~ BDL B'" uc m E:D~ 

~ Et;TA~~~:E:::-~E~~~i.. .DL BDL BDL BDL BDL BDL BDL BDL BOL 
=G".rA .. :EnYD~ BDL BDL BDL BDL Ee;:... BDL .. ' EDL BDL [ill .. 

~ ;!~:ID!:r: BDL BDL BDL BDL BDL BDL BDL BDL B"' "C 

·:RESOL , ... ~ ... ~! , m BDL BDL BDL SDL BuL ." no, BDL ',: .. I MI..' =UI- 01H .. 

(as r2CElvej eW 
~ETHYL::i·;E :~LOq~E m BOL EDL '" ,",T'.' BDL t:"! BDL m C~l.. ::l .. l.. .. 1i1.. 

:HLORGFOP~I BDL E'DL BDL BDL t·r" .uc BDL BDL BDL BDL 
1,1 t I-TF1CHLDRGE-,,~t~E BDL BDL BDL BDL BDL BDL BtL BDL BDL 
~ARBmi. TEi;~Cr~ORIDE BDL BDL BDL BDL BDL BDL BDL BDL BDL 
t,2-DrC;;~OROE1HANE m BDL BDL BDL BDL BDl BDL BDL BDL 
THI CHLGF:O~7J,,!YLEt~E EDL Bel BDL BDL EDl BDL SOL BDL EDL 
TETRACHlORO=:7HYLENE ,DL BDL BDL BDL BDL BDL BDL BDL BDL 
'OLUENE BOL BDL BDL BDL BDL BDL BDL BOL BDL 
OICIii..QRDFLU~EOMET~ANE BDL BOL BDL BK BDL BDL BDL BDL BDL 
T R I CHLGROFL!~OROETH~~E BDL BDL BOL BDL EDl BDL BDL BDL BOL 
T R I CHLOROFLUQROMETH~NE BLL BDl BDL BDL BOL BDL BDL BDL BDL 
JIETHYL ETHER 50.5 7.7 BDL BDL BDL BDL 8.2 9.7 BDL 
~EToY" ETHYL KETONE BDL BDL BDL BDL BDL BDL BDL BDL BDL 
METHYL ISOBUTYL mONE BDL BOL BDL BDL BDL BOL BDL BDL BDL 
ETHYLENE nVf~" ~:·l.iC BDl BDL BOL BDL BDL BDL BDL BDL BDL 

BDL - BELQ~ DEi~CTrCN LIMIT 

.. ,~ .......... - --.,.,.- --- -.~ .. _ .... , ._" .. -.-. _: .... =-~: .. --.. :'".l,.~;::....---:::::-:'S'" ., .. : . _, ___ , .. .. .;_ . , ..... _ ... =-.:._. "':"~_ .... , ~~:;=~:T~_~ .• ~~ 

:/. ~.: 



:;~F"_E . ~\ . D-j D-4 D-5 D-6 . , B-3 D-O . , ;;-. .. -,;. U-· 

:'~ ~~' ... E :':TE U!/C,~ ':: : O/vtJS7 10/;)6:'97 10/G6/81 lOi::,~, :~ ~O/Ob!87 ::;r:6 i cf :0100·'37 : i.: iO:; i := • 

:as rECE~ ved :'pm I 
:-~r.; 1\0,= q:;; 1 ~ :~E BCL !:I"" ."' BDL BDt BDl BuL B"' " SDl E"' -, 
y~'::::~Z I :\E BOL EDL BOl BOl BDL BtL B~L SDL BOl 
~·~·';T ~Cl-:i...·:R~?,.lENCL BDL SuL EDl DOL EOL EOL SDL BK SOL 
FCR~~:":~HYrE BOl EOl SDL BDL BOL BOL BDl BOl BOL 
PYRIDINE BDL BOl BOL BOl BOL BOl BOl BOL BDL 
CRESjL \T~TALi BDL BDL BOl BOl BCl BOl BOl BDl BOl 

, .. recei ·yed ppbl ,., 
~ETH,{i..E~'E CHLORIDE BOl BDl BOl BOl BOl BCl BOl BOl BDL 
CH:.DROFDP.!'1 B"' J. BOl BOl BOl BOl BOl BDL BOl BDl 
1! 1 ~ 1-TRICHLOROET~ANE BOl BOl BOl BOl BDL BDL BDL BDL BDL 
CARBON TETRACHLORIDE BOl BOl BOl BOl BOl BOl BOl BOl BtL 
1,2-0IC,lOROETHANE BDL BOl BDl BOl BOl BOl BDL BDl BDL 
TRICHLOROETHYLENE BOl BDL BOl BOl BOl BOl BOl BOl BCl 
TI"""TI'l/\,...llI /'ICln~TUV' r:::'lL: 
II: t r'I"l..nL..H\UL.II,; i..~i ... BDL BDL BOl BOl BOL BOl BOl BOl BOl 
TOLUENE BOl BDl BDl BOl BDl BOl BDL BDl BOL 
DICH~ORDFLuCROI'IETHANE BOl BDl BDl BDl BDL BOl BDL BOl BOl 
Till CHlOROFlUG,:DETHANE BOl BOl BOl BOl BDl BOl BOl BOl BOl 
TRICHlDROFlUORO"ETHHNE BOl BOl BOl BOl BOl BOl BOl BOl BOl 
DIETHYL ETHER b.3 16.3 48.9 5.9 24.1 24.1 17.9 BOl BOl 
~ETHYl ETHYL KETONE BOl BOl BOl BOl BOl BOl BDl BOL BOl 
METHYL ISOBUTYL mONE BOl BOl BOl BOl BDl BOl BOl BOl BOl 
ETHYLENE OllDE BDl BDl BOl BOl BOl BOl BOl BOl BOl 

BDl - BELOW DETEC710N LIm 

- ·!Co· 
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E-'~ E-: - £-6 E-5 - E-: ~-l ':"'1 •• ; _:. .. - ,:- .. -

;j,"'~ ~ E - _,-r- ~ h ,~. ,-.- . , ,,'.- .-'" :-:.:'3~ 
,~ •• " '1'1- r,)/06I'37 l)l,)~i37 ' " '" -- iO/;)6/S-:' • , It, 

;.. ... !C !-JlJ:,.j. •• ! '-: : lUVC:Oi lV' ._.'J,':l .V: VO!:. 

;.:i; :: rEE: ','e~ ~~.~: i 

:-A~i:NCr,';: r2!riE ED~ -".' ;LL BIlL BDL Ar .l M' SDl BK ':IJ .. _u_ Ch 
",'!' ~.'I", •• ,.- BDL BrL -, EDl BOL BDL B~I.. p-" PDL ~ • ':"~,!1~ l :': ;;),.- ...... 1. 

r ;;~7 ;Cr.L:r-,C?r:~iQL EDL BDL ~CL B~L BDL BDL BDl BDL BDl 
F8S.~ALD:H!'DE SDl E:DL Bt~ SDl BDl BDL fir" JC BDL BDL 
p~'Rlrl~E SOL B!lL BDL ~DL B~! u_ BDL EDL SDl BDL 
C;ES8L ~TOHU SDL B'" uc BDL BDL BDl BDl BOL BDl BDl 

(;; received ppb) 
~=TH'iL:~iE CHLm,IDE 30l BDL BOL SOL BOL SDL BDl BDl SDl 
:~~C?'O~Q~~ SDl SOL SDL BDl B1"·' u_ BDL EDl BOl BDl 
l,r,i-TEICHLOROE7H;;NE SDl SDl BDl BOl BDl SDl BOl BDl BDl 
,.. ,,,,~ 1'1., 
!.. ... :".[H.l\~ ETF.~CHLQRluE BDl BJL .s-DL SDl SDL BDL BOl BDl BDl 
1,2-D 1 CoLOROETHANE BDL BOL BDl BDl BOl BDl BDl BDl BOl 
TRICHLGRCETHYLENE BDL BDL BBL BDl BDl BOl BDl BDl BDL 
Tr-",!, .. ·",""LJ> ·UH'C'"'\,:VI t\'" 
r:. I ;\Ml.,r'ol_\JIII.H.1" , .... il.~ BDL BDL 8n ' .L BOl BDL BDl BDl BOl BDl 
Tt''U q~~'r-
1;.i:...t.:.,1:' SOL ... ~, 

"lj~ S:L BDl ~DL BDL SDL BDl SDL 
DICHLO,QFlUGRC~ETHANE Bn , uc BtL Btl BDL BDl BDl BOl BDL BOL 
TR I CHlC,GFLUDRDETHANE SDl m <DL BDL BDL BDL BDl BDl 8Dl 
iRICnLaRQFLUOROMET~ANE BDl BDl BDL SDl aDl BOl BOl BDL SDl 
DIETHYL E,HER BOl BDL BDL BDl 13.4 17.9 26.6 BDL BOl 
~£THYl E7rtYL KE,O~,E BDL BDL ~OL BDl BDL BDl BDl SDl BDl 
"ETHYL lS0EUHl kEiONE BOL SDl BDL BDl BDL BOl BDl SDl 8Dl 
E1H\'~EtiE GIIGE BDl BDl SDl BDl BDl BOl BDl BDl BDl 

:j~ - &ELuW DI=T,.,.. ....... , 
~: :'1..-1 1 !..II' LIMIT 

.'. 1,;- ... 
:·T~ . 

. ;: .-;1'-
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S~lL 3;; .. I'?L~: 

3~~;:·_~ ~ .i S1-1 Si-: o· , 
: t -.j ST -4 "' . :1-,; ST -6 5T-7 5T-2 

3;;;~F:...E ~,:.-~ 10/0bi07 1010:: 18':' 10;06 i 87 10/~6!87 WObl97 10106187 10106/97 10/0b/87 

, - r;,::;::,:;:: i~lt; I, ;; 

~-A~:~C~ ,'::;iDHiE BOl BDL BOl BOl BDL Br,' L,L EDL BeL 
,"l'in;: ~,~ i :·;E SOL BOl BDL BOl B"' .. Bl)L BOl Bel 
p:tn ~.ChLORDP!-l~NOl BOl BOl BOl BOl BOl 3DL BDL BOl 
FO~;rkD~h~'r,E BOl B"' uc BOl SOL SOL B'Dl BDL BOl 
f"'!R~tINE BDl BDL BOl BDl BDl B:jL "" DUC BDL 
CFESiJL ;~:7~U SDL BOL BDL BOl BDL SDL BOl SOL 

(as r :;:::11 ved ppt, 
~ETH'(LEN~ :H~ORIDE BOL BOl SOL Bel BOL BOl BOl BOl 
~HLQROFCRM BOl BOl Bel BOl BDL EOl SOL BDl 
1,1,~-:RICH~OROETHANE BOl BOl SOL BOl Bel Bel BDl BOl 
CARBON TETR~CH~D;:IDE BOl BOl BOl BDL BDl BOl BOl BOL 
• ., r.fru' 1'I~,nC"TUfl": 
l,';'-1J~:".'l .. :..!.\UI.. II'n,'" BDL BOl BOl BOl BOl IICl BOl BOl 
T~ I CHLOF:C~'!"h'(LENE BOl BOl BOl BOl BOl BOl BDL iiDL 
TETRACHlO?DETHYlEN" BOl BOl BOl BOl BOl 1I0l BOl BOl 
TOLUENE BOl BOl BOl BOl Bel IlDL BDL BOl 
D lCHLaROFLU~RaMET:-;ANE BOl Bel BOl BOl BOl BOl BOl BOl 
TR I CHLaRDFlUOROEiH~NE BOl BOl BOl BOl BOL BOl BOl BOl 
TR I CHLaRGrLUDROJ1ETHA~ojE BDl BOl BOl BOl BOl BOl BDL BOl 
D IETHYl ETHER B.l BOl BOl 29.6 BOl BOl BOl 7.4 
~HH'iL ETHYL KETONE BOl BOl BDl BOl BOl BOl Bel BOl 
~ETHYL :SOBUTYL LET ONE BOl BOl BOl SOL BOl BOl BOl BOl 
ETHYLENE cnDE BOl SOL BOl BOl BOl BOl BOl BOl 

PDL - ~'~L8W DETE~T!2,'~ LIMIT 

-. -.-.~. ',--
. ::-'::'~;";~~~:...~'-.~ 

- .' ~ .•. -
:.'-

L'-··~\f~··;·~,):;>, .. 



~-9 

Q-LRE3J~ 

SDL 67.4 67.44'}.7 47 
BDL 72.4 72.431.7 44 
SDL 35.2 35.230.7 110 

(a; received ppbi 
r:ETH¥~:~E ::~~QRIDE EDL 
C~_QFCFJ~~I &DL 
1, 1, 1-TF. r CHLGROET hAtiE 
CARBON ~E;~ACHLORrDE 
t,2-DICHLORDETHANE 
TR! CH~Q~:DETHYLENE 
TETR A:HLDROETHYLE ~E 
TOLUENE 
DlEiHYL ETHER 
ME1HYL ETHYL ~~ETONE 

BDL 
BDL 
BDL 
BDL 
SDL 
SDL 
BDL 
BDL 

~ETHYL ISGOUTYL KETONE SDL 

Q.9 9.1 4.3 44 
11.: lr.~ 4.9 44 
10.0 10.0 2.1 21 
:2.0 12.0 3.1 26 
9.2 9.2 5.9 64 

11.0 11.0 3.B 3S ,., ., 
• ..:.. L 

12.9 
141 
160 
160 

12.2 4.2 35 
12.9 7.0 54 
141 lOB 77 
160 II II 
160 123 77 

E-I 
SA"PLE 1 
RESULT SPK EIP FND REC 

~o.s reef. 'Ed ~~!l'd 
H\ DRAZ!NE 

C-CRESGL 

BDL 67.4 67.459.9 57 
BDL 72.4 72.4 38.6 53 
BDL 35.2 35.2 22.4 64 

liS 'EtEi,ed ppbJ 
r.EiHYLENE :HLORltE BDL 
CPLGROFO:::~ BDL 
1,1,I-TRICHLDRQETHA~E SDL 
C~RBON !ET~ACHLGR!tE BDL 
1,2-D!:H:...ORDET;'~~E BDl 
TR I [,H~GF':ETHv:.L~E BDL 
TETRACH~GRGETHYLE\j;: BDt 
Ta:"UE~E BDL 
DETH'iL EiH=R BDL 
~E ~~~'~ ETH~L rETC'NE BDL 
":E'! ,..;tL 1=~bUiL r:EjO:~E BDL 

SFi; - SPIKE 
n.o - EXPE:1H 
FN[ - FOUND 

•. 6 6.6 5.0 76 
7.S 7.S 6.6 8B 
6.7 6.7 3.7 55 
8.0 8.0 3.4 43 
0.3 Q.3 4.7 75 
6.7 •. 7 4.3 70 
8.1 8.1 5.2 64 
a.b B.6 4.7 55 
141 141 110 7B 
3~.O 35.0 33.0 96 

160 160 i~a 99 

:,ELIVElrY OR~,::~ ·:-::,,3.3 
~~TRIX SPIKE F.ES:..c:"'TS 

:-8 
SAMPLE 
RESULT S~'~ 2~P FND E:C 

SDL 67.4 67.426.S !C 

BDL 72.4 72.4 15.3 ~. 

BDL 3S.2 35.2 11.9 56 

BDL 
BDL 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

9.9 9.9 4.4 42 
11.2 11.2 4.9 4! 
10.0 10.0 :.6 :6 
12.0 12.0 2.3 :0 

9? 6.2 67 
I • " 1. V 3.9 36 

12.2 12.2 4.5 37 

141 141 B6.9 61 
160 160 158 9B 
160 160 110 69 

5T-B 
SA"PLE I 
RESULT SPK EIP FND REC 

BDL 67.4 67.4 31.7 47 
BOl 72.4 72.4 14.3 20 
BDL 35.2 35.2 14.4 41 

BDL 
SDL 
BOL 
BDL 
BOL 
SDL 
BDL 

7.2 
BDL 
BDL 

b.6 6.6 4.1 62 
7.5 7.5 5.2 69 
6.7 6.7 3.2 48 
B.O, 2.0 3.1 40 
6.3 6.3 4.6 7; 
6.7 6.7 3.B 57 
8.1 _8.~ 3.1 3q 
8.6 S.b 4.1 49 
141 14B 101 bB 
160 160 109 68 
IbO 16v 118 74 

D-S 

P.ESUL! spr :XP FND RE: 

BDL 67.4 6:.4 47.8 71 
BDL 72.4 72.4 64.0 89 
BDL :~.2 35.2 27.8 79 

SDL 6.6 6.6 0, 44 
BDL 7.5 7.5 :.6 48 
BDL 6.7 6.7 2.4 34 
BDL B.O 8.0 3.3 41 
BDL 6.3 6.3 5.1 81 
DDL 6.7 6.7 2.3 34 
BDL B.l 8.1 2.9 36 
BDL a,b 8.6 4.2 49 
BDL 4B.6 48.6 35.5 73 
BOL 40.0 40.0 18.6 47 
BDL 40.0 40.0 41.6 104 

, REC - ;: RECOVERY """ ", .. ~,:,::-;c;;;.-;:.: 

:~L _ -N~~L~~T~~~~;T i~~ ~~";':TR II '1 MT~R~~REN~~" . 'C-:.c;.~ .:', '" :~':~ '-=;~':-';£:'" ,E:~j£:~'-=:-".~ =:::, ~.~,t,.~ 
'. "- ,., ;.~;; ';;"~al!r" 

. -":'"":~"'!~~;:~'~':~~" 



~,~ " 

[as received ppm) 
2-AMI ~Q?YRlD INE 
HYDRAZm 
FEtHACHLDROPHENOl 
F[jR"AL~E:-lY~C: 

PYRIDIt-:E 
CRE5~:... (TOTAL) 

(i~ receivea ~~b) 

METHYLEflE CHLDRILE 
CHlCROFO"~ 
1,1,1-TRICHlOROETHANE 
CARBON TETRACHlORIOE 
1, 2-D ICHLCRDETH~'lE 
TRICHLOROETHYLENE 
TETRACHLOROETHYLENE 
TOLUENE 
OICHlD"OFlUQfiO~ETHANE 

TRrCHLORCFLUOh~E7HANE 

TR I CHlOROFLUCRQ~ETHA:iE 
D I ETHYL ETHER 
r.t:THYl ETHYL KETO:~E 

METHYL ISOBUTYL KETONE 
ETHYLENE OXIDE 

l~Y",,,DRISINAl SAKPlE . 
2NDl DUPLICATE 
lDUP - .10UPLlCATlON 

1ST 

BOl 
BDL 
BDL 
BOl 
BOl 
BCl 

BDL 
BOl -.. 'uc 

BOl 
BOl 
BOl 
BOl 
SOL 
BOl 
BOl 
BOL 
BOl 
BOl 
BOL 
BOL 

unl _ Q~I n. n~T~rTTn~ I nn 

;'-'1 
" , 

""'!'. _,two DUP 

3DL 100 
3DL 100 
BDL 100 
-, 
:iI_ lOC 
B~L 100 
oK 100 

dDL 100 
EDL 100 
EDl 100 
BOl 100 
SDL loe 
BOL 100 
BOl 100 
PDl 100 
aDL 100 
BOL 100 
SOL 100 
BOl 100 
BDL 100 
BOL 100 
BilL 100 

1"r'lIIT",. ... ·' """ .... , .' •• ·Qll, "'1"''' 'TlI ;'..'l""-C.-' ~. ,~::~ ' ....... '1" ... ~" .. 1i.~:' 

C-S O-B . I , 
1ST 2~m DUP 1ST 2ND DUP 

BDL BDL 100 BOl BDl 100 
BDL BOL iOO BOl BOl 100 
BDl BDl 100 BOl BOl 100 
BDl BDl 100 BOl Bel 100 
BDl BDl 100 BOl .Ol 100 
BDL BDL ~oo BO~ BDL 100 

BOl BOl 100 BOl BOl 100 
BOl BOl 100 BOl EOl 100 
BDl SDL 100 BDl BOl 100 
BOL BDl 100 BOL BOl 100 
BDl BOl 100 BOl SOL 100 
BOl BOl 100 BDL BDl 100 
BOL BOl 100 BOl BOl 100 
BOl BOl 100 BOl SOL lOO 
BOl BOl 100 BOl BDL 100 
BOl BOl 100 BOl cOL 100 
BOl BOl 100 BDl BOL 100 - , 
I" 6.0 80 BOl EDl 100 
BOl BDL 100 BDL BOL 100 
BOl BDl 100 BOl BOl 100 
BOl BOl 100 BOl BOl 100 

E-l . ,. 
1ST 2NO OUP 

BDl BOl 100 
BOl BtL 100 
BOl BDl 100 
BOL BOl 100 
BDL BOl 100 
BOL BDL 100 

BOl BOL 100 
BOL BDl 100 
BDl BOl 100 
BOL BDL 100 
BDl BOl 100 
BDL BOL 100 
BOl BOl 100 
BDl BOl 100 
BDL BOl 100 
BDl BOl 100 
BDl BOl 100 
BDl BOl 100 
BDL BOL 100 
BDl BOl 100 
BDL BOl 100 

ST-B . , 
1ST ~~D DIU'" ur 

BDl BOl 10e 
BOl SOL 100 
BDt Bill 10i) 
BOl BOl '1"1'. <ov 

BOl BOl 100 
BDL BDl 100 

BOL BOl 100 
BDl BDl 100 
BDL BOL 100 
BDl BOl 100 
BOL BOL 100 
BOL BOl 100 
BDL BOl lCO 
BOl BDL 100 
BOl BOL 100 
BOl BOl 100 
BDl BOl 100 
7.4 6.9 q~ 

BDl BDL 100 
BOl BOl 100 
BOL BOl 100 

·"·r,""":-; :r. 
- .,~:;: .. 



PESTICIDE MIXING AREA - ANALYTICAL DATA 

(Source: Reference 12) 
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I 
I 
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Gerlghcy & Miller, Inc. 

pH ME.l\.SUREMENTS OF ,vATER SAMPLES 
COLLECTED FROM MONITOR WELLS AT THE 

PESTICIDE-MIXING AREA, 
FEBRUARY 12, 1982' 

Well Number E!! 
6.02 WPA-l 

WPA-2 6.04 

, Measured at the time of sample collection. 



• - n - - - - - - ~l-I - - 1- - - -

Analyzed for: 

E.RCO CLIEN1' 
to ID 

IC-82-

576 WPA-I 
577 WPA-2 

ENERGY RESOURCES CO. INC 

INORGANIC AN,P.LYSIS 

- Report Sheet -
- iJg/I 

Geraghty , M!.~171~e~r ________ __ 
Sediments - waters 

As 

Ug/I 

577 ERCO DUPLICATE 

<10 
<10 
<10 

If customer has any questions regarding analysis, 
refer to sample in question by its ERCO 10'. 

Sample Rcvd. 2/17/82 

Date Analysis 
Completed 3/16/82 

-. -



- -(,- - - - •• - - f ,- - -
ENERGY RESOURCES CO. INC 

INORGANIC ANALYSIS 

- Report Sheet -
lIg/gm dry wg t. 

Analyzed for: Geraghty & Miller 
Sediments 

ERCO CLIE:NT 
ID m As 

IC-82 

554 PA-·l 
555 PA-·2 
556 PA-·3 
556 ERCO DUPLICATE 

6.3 
2.8 
3.9 
3.0 
1.1 
2.9 
4.2 
5.7 
4.8 

557 PA-·4 
558 PA-·5 
559 PA-6 
560 PA-7 . 
561 PA-·8 

If customer has any questions regarding analysis, 
refer to sample in question by Its ERCO 10'. 

Sample Rcvd. 2/17/82 

Date Analysis 
Completed 3/16/82 Checked bYJ~ __ 
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I 
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I 

ENERGY RESOURCES CO. INC. 

HERBICIDE ANALYSES 

2,4-D (ug/l) 2,4,5-TP ( ug/ll 

ERCO ID G&M ID Det. Limit Cone. Det. Limit Cone. 

28-552 WPA-l 0.05 NO 0.02 ND 
28-553 WPA-2 0.05 NO 0.02 ND 
28-554 PA-l 5.0 ND 1.5 ND 
.",.. ....... 
4:;O-J:>:J PA-2 5.0 ND 1.5 NO 
28-556 PA-3 5.0 ND 1.5 NO 
28-557 PA-4 5.0 ND 1.5 NO 
28-558 PA-5 5.0 ND 1.5 NO 
28-559 Soil Blank 5.0 ND 1.5 NO 
28-560 PA-7 5.0 NO 1.5 NO 
28-561 PA-8 5.0 ND 1.5 NO 
28-562 PA-9 5.0 NO 1.5 NO 

ND = none detected 

Reported by: .;b~.e £~ 
Checked by: _~tfhJ.=.:=-____ _ 



- -I'~---
An.I;, .. d lor: CI ient ID 

.. 

,..---- --- -
n . ... 

.. rJ~ .. 
L~9P ... ~~dr~ 
?"99~_d1~l~ 
~:. ~I~ .... ~l!.lQr 
~:..9~P-._.4..1~ • 
5.93P 4.4'. 

~~!!!! 
DQJ_. 
:QQ~-.... •.......•.... .., 

6. 94P 4.4 ··DDD 
---- - #.- • 

I. 95P a·en liosufian .. _- ......... __ .. . "."--.-
R. 96P P·ene IQsu1.f.iln 

. .-

~i~ j!~.!!...su If a te ~ ?" .91r.:~~n~o· 
~ t!: .. 9BP .. _ ~~d!". 
~ L92P. ..... e,!~rJ 
!1:...1 ~~~ . heDt~ 
11.l01P heptl 

1In ... . 
:natdehyde --- .. ~ . 
-.chI or 
Ic~l.!lr ep',?~!.de_ 

!!;JP.~p' ~a.BIt( 
~~Q~~ .. a-BII( 
!6.!.J.Q~_y-~/I( 
!!".l Q,~P' .. 6~.BH~ 
J!I.,.j!1q L..P.Pt-:
!!:.l 07P ~CP=J 
~~~JOBP P!;!!=. 
!L..:! ~~f~B.~ 
n:.JJOP_!~~~ 
ll,.J liL.~~P:: 
24. 112P PCB
is:ll3P toxa 

· , ----_.-· ,. 
· ' . .. . · ._---"--
l?1~~_. 
1~5.4 
H?l 
l~~~ , 

L21~ 
H.6Q 
. 10l'= 

•..•• -4 •. t-.A--. _ I~hen~ 

•• .. ... i" IIC~L1_ _._ 
11.1. An.lrsh 
['""ltl.l.d: 3/25/82 

WIPA·l ~IPA:LPA.!_ P!l·L,E~::LPA .. LL .e~7i. P.lqnlL~P.=L Yil.7} PA.8 ·_._ •• 0 _ 

2!~55; ~ 8::553 21k55~ 21h!i5! ~n:055f bfk55] !l~55B 2B~559 28.".56 2&,56 I 8.561 
.I~.!L 
NO --.. 
J~L. 

J~1l-

.I~ 

J~lL 

.I~LL .. 
J~tL-
.1~IL_ 

JilL. 
I~O .. _-
!~!!-
I~o_ 

J~L. 
J~P_ 

@-
I~fi-

INO-_ 
J~D __ 
NO ._-
.Ufi-
NO 
No--
._- . 

NIL. . 
NO 

- NIl_. _!llL NO l!IL .. 1HL _mL JiI! __ ~{L.NO.... NO 
jilL .110_. JUL. l!1IL- J:l1L jilL. JID.... Ull_. lill_. NO 
J:llL JlIL_ JID_. lllD-. JIlL JUL. JIll- -Nil- 110_. NO 
.ND,. .. -100- ·Ml- SliIG- -7--. -e-.. tlL ..20. __ lOlL 4 · 

JIlL 23lL.AlL •. 3!ilL- ..L_ . . _1-- '_UD_ . .15-. 251L. 3 
~IL ._11- J_ HiD- .. tllL .JilL .• tllL_ -L.:. ~IL NO 
.JIlL .. till.-.!lIL. 11_0 _ NO _ .lI0_ NO _~p_ J1!t_ NO 
.N!1 __ N.Q __ NJ!_ .. N_O _ JlIL .Jil!_ llD._ .NIL_ JW_. NO 
JHL JlL .ND- lllIL_ .JIlL ..1iL .• ND_ lllL_ NIL_ NO · 

_ND_ .1~1l!L. lID- Jl9._ "]lL lffi._ .t-tlL_ t!!L NO 
.NIL JlJL ~ ~!IL_ ~ NO_ JilL. Jm_ JilL.. NO 

JlD_ .. NL .NIL. _2-.JIlL. JIlL. .NIL_ .. NlL. -1.1L. NO 
.tlo .... NI!._ lHl._ .NtL- . .NIL .110_ .tlD- tlD.._NIl_. NO 

· 

· 
_tilL JilL. _t!L~!!L_ NO NO_ llP_ .NO _. NlL. NO 

· tlV_ . .1UL. JjL .• .L_ .1HL _NO_ .NO_ ..No_. ..L_. NO 

· 

.J!!L JilL. Jill_.I.~lIL- .Jill_ .JiL _ND_.NIL_ NL_ lID 
llD_ .. 1l1L_ .NO •. _.2_ ...llil_ J:l.D_ 1l1L .. ~O __ L. NO 

.NIL_ .lill_ ~O_. 11D_ J:I~ .Nn_ .. NIL .. Ull_ NO.... NO 
JlD_ .. NIl- liD.- jill:.- .NO_ .. NO- .NIl-. -Nil-. NO--. NO 
..lI.!L .. ~_O _ lllL. JIlL. tlO _NIL. tiD- liD.._. tiL.. NO 
JUl_ NO !lD_ !W._. NO "]!L_ l:!P_ .ND_ .. JilL. NO 
.ll.D_ ~ lJD- lHL_ .1i1L .. 1IJl_ UO .NIL_ NO__ NO 
JilL . ..19._. 1l11_ lliL_ .-2_ .. -2..._ ~IL.. -1 __ 3L- I 
.1IL .tiD.- NO J~_ . .!l.L .. !!L. JlJ!._ !!9._ NIL_ NO 

NO NO NO NO NO NO NO NO I!!!.._ NO ---- ---- ._-- ---- .. _- ----.. --- ._-

"l'I,n.·,,.,1 ltv' /$ 
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ENVIRONMENTAL 

SCIENCE 

CORPORA T/ON 

".0. BOX 676 
NUr srREEr • M,OOLErOWN. CONN. 06457 

rELE",.ONE,347·6967 

'CLIENT 

I 
I 

I 
i 
r 
I 
I 
I 

Cc~~dL~ Officer 
Southe~ DiVision 
Naval Facilities COIIIIIand 
2144 Melbourne Street 
P.O. Box 10068 

~.arleston, S.C. 29411 

SAMPLE DESCRIPTION 

Pesticide Mixing Area 
2" Sample #l 

Pesticide ¥rlJcUng Area 
2" Sample #2 

Laboratory Report 

TEST 

D,P DIJl' 
P,P DIJl' 
DOl'total 
2,4 D 
2,4,5 TP 

D,D DIJl' 
P,P DlJI' 
Total DVl' 

2,4 D 
2,4,5 TP 

I 
~ 

(Sllvex) 

(Silvex) 

: ... .e '- ":" 
D'-40·.E .. ~c 

L~B REPQI=\T NO 

C-JlIlIO 

11ay 17, 1982 

(803) 743-5510 

0004 

RESUL TS 

5.3 Ilslml (ppn) 
<0.01 Ilslg!' (ppm) 
5.3 lJsI~~ 

<0.01 Ilg/ e=- (ppm) 
0.51 Il g/ e=- (tJPlII) 

0.08 Ilg/e=-
1.4 Ilslg:-
I:1i"5' Ilg/e;:' (ppn) 

0.09 Ilslgr (ppm) 
<0.01 IJg/e=- (ppm) 

I 
I ANALYSES OF SOIL S~_M~LES COLLECTED EY NAV'~ PEP~ONNEL, May 1992. 

'1 I', . 

June 15, 1982 



APPENDIXF 

PUBLIC WORKS YARD - ANALYTICAL DATA 



Prior to Partial Closure 

Analytical Data - March 28, 1986 

r-~ote: Back~lUUnd saIllples were collected from each of 
three residential areas within the Naval Shipyard 
itself. Those samples (labeled BK1, BK2, BK3) 
were collected from: 

Source: 

* 

* 

* 

near officers quarters BE, at the 
intersection of Avenue G and Second 
Street West; 

near officers quarters Y IZ, at the 
intersection of Hobson Avenue and 
Pine Street; and 

near the tennis courts (NS48 , 49) 
adjacent to enlisted quarters at the 
intersection of Partridge Avenue, 
Osprey Street and East Avenue. 

EnSafe. July 11, 1986. Evaluation of Soil Contamination at the 
Interim Status Storage Facility 'Old Corral'. 
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X x- ~ x-
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FIGURE 2 

ICALE SAMPLING GRID 

•• • .. •• 10 OLD CORRAL 

~;.; AlE: 1-·20' 
I 
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APPROXIMA TE SCALE 

50 0 ' 50 100 

~ ;. .... ·f· .. ~; 

x 0 

.. II 

(lSP 19 i) SP21 
i) SP20 

Y 0 0 0 ') 

i)SPI6 
i) SP 17 

(lSPI8 
i) SP 15 

Z 0 0 0 

i) SP14 

MATCH LINE 
i) SP 13 

AA 0 0 0 

~ ... • ~ 
2 3 4 

o 

0 

(lSP22 0 

BLDG 
3902 

0 

~ 

o 

o 

(I SP24 
0 

nlli'CA TCH 
BASIN 

0 

BIN 
6MERCURY 

o 

CATCH/").. 
BASIN' WJ 

o 

0 

0 

0 (lSP26 0 

CONCRETE HUT dUANSET 

PAD 

0 0 

- - II 
.5 6 7 

Figure 2-16. Sampling stations, public works storage yard. (Figure taken Ifrom Reference 5.) 
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GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston. S.C. 29407 

P.O. Box 30712 
Charleston. S.C. 29417 
Phone (803) 556-8171 "''lgineering Consulting 

emical Analysis 

Laboratory Certification Number 10120 

CLIENT: ENVIRIN1ENTAL 8< SAFETY DESIGNS, INC 
P.O. BOX 341315 
MEMPHI S ,TN 38184 

CONTACT: MR. J. SPEAKMAN, PhD, PE 

CLI ENT CODE: ENSA 

SAMPLE 10 8KI 

PARAMETER 
LAB 10 86030B66 
DATE RECEIVED: 03/28/B6 

PH - LA8 4.88 § 25C 
FLASH POINT, c.e: . ) 140 F 
CYANIDE (1.0 ppm 
SULFIDES (1.0 ppm 
BARIUM 31.9 ppm 
BERYLLIUM (2.0 ppm 
CADMIUM 0.71 ppm 
~~RCt1IUM B.08 ppm 

AD 119 ppm 
R'ERCURY <1.0 ppm 
NICKEL 2.88 ppm 
SELENIUM (0.2 ppm 
SILVER (1.0 ppm 
CRESOL <I ppm 
PENTACHLOROPHENOL (I ppm 
CARBON TETRACHLORIDE (I ppm 
CHLOROFORM (I ppm 
DICHLOROFLUORCt1ETHANE <I ppm 
ETHYLENE DICHLORIDE ( I ppm 
METHYL ETHYL KET("!I!E (1 ~~ .. ... ,. ... 
METHYL I SOBUTYL KETONE (I ppm 
METHYLENE CHLORIDE (I ppm 
TETRACHLOROETHYLENE (I ppm 
TOLUENE (I ppm 
TRICHLOROETHANE (I ppm 
TRICHLOROETHYLENE (I ppm 
TRICHLOROFLUOROETHANE (I ppm 
TRICHLOROFLUORCt1ETHANE (I ppm 
AMINO PYRIDINE <I ppm 
01 ETHYL ETHER (I ppm 
ETHYLENE OXIDE (I ppm 
FO~LDEHYDE (I ppm 
HYDRAZINE (I ppm 
°YRI DINE <I ppm 

JCLOR 1016 {0.5 ppm 
HROCLOR 1221 (0.5 ppm 

DATE: 04/10/86 

RELEASE~~ -oW 
. . • WENe PE, PHD 

BK2 

86030867 
03/28/86 

5.30 § 25C 
) 140 F 
(1.0 ppm 
(1.0 ppm 
16.3 ppm 
(2.0 ppm 
0.59 ppm 
3.90 ppm 
28.8 ppm 
(1.0 ppm 
2.49 ppm 
(0.2 ppm 
(1.0 ppm 
<I ppm 
{I ppm 
(I ppm 
<I ppm 
(I ppm 
(I ppm 
<1 ~~ .. ........ 
<I ppm 
{I ppm 
<I ppm 
(I ppm 
(I ppm 
{I ppm 
(I ppm 
<I ppm 
<I ppm 
(I ppm 
<I ppm 
(I ppm 
(I ppm 
(I ppm 
(0.5 ppm 
(0.5 ppm 

BK3 

86030868 
03/28/86 

5.99 § 24C 
)140 F 
<1.0 ppm 
<1.0 ppm 
11.2 ppm 
(2.0 ppm 
0.93 ppm 
15.6 ppm 
20.9 ppm 
(1.0 ppm 
6.35 ppm 
(0.2 ppm 
{I.O ppm 
<I ppm 
<I ppm 
(I ppm 
{I ppm 
<I ppm 
(I ppm 
(1 ~~ .. ... ...... 
<I ppm 
<I ppm 
<I ppm 
(I ppm 
<I ppm 
<I ppm 
<I ppm 
{I ppm 
<! ppm 
<I ppm 
<I ppm 
<I ppm 
(I ppm 
(I ppm 
(0.5 ppm 
(0.5 ppm 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston. S.C. 29407 

Engineering Consulting 
Chemical Analysis 

Laboratory Certification Number 10120 
CLIENT: ENVIRIN1ENTAL & SAFETY DESIGNS, INC 

P.O. BOX 341315 
MEMPHIS ,TN 3B1B4 

CIl'ITACT: MR. J. SPEAKMAN, PhD, PE 

PARAMETER 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 12:54 
AROCLOR 1260 
AROCLOR 1262 

SAMPLE 10 BI<1 

LAB 10 86030866 
DATE RECEIVED: 03/28/86 

<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
(0.5 ppm 
(0.5 ppm 

BK2 

86030867 
03/28/86 

<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.:5 PPII 
<0.5 PPII 
(0.:5 ppm 

P.O. Box 30712 
Charleston. S.C. 29417 
Phone (803) 556·8171 

DATE: 04/10/86 

BK3 

86030868 
03/28/86 

<0.:5 ppm 
<0.5 ppm 
<0.5 ppm 
(0.5 PPII 
(0.5 ~pm 
(0.:5 ppm 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston. S.C. 29407 

P.O. Box 30712 
Charleston. S.c. 29417 
Phone (803) 556-8171 Engineering Consulting 

Chemical Analysis 

Laboratory Certification Number 10120 

CLI ENT: ENVI RIN1ENTAL & SAFETY DESI GNS, INC 
P.O. BOX 341315 
MEMPHIS ,TN 3B184 

CONTACT: MR. J. SPEAKI1AN, PhO, PE 

CLI ENT CODE: ENSA 

SAMPLE 10 AI 

PARAMETER 
LAB 10 86030931 
DATE RECEIVED: 03/28/96 

PH - LAB 6.90 § 24C 
FLASH POINT, c.e. ) 140 F 
CYANIDE (1.0 ppm 
SULFIDES 2.0 ppm 
BARIUM 31.9 ppm 
BERYLLIUM (2.0 ppm 
CADMIUM 2.52 ppm 
CHRIl'1IUM 16.0 ppm 
LEAD 112 ppm 
MERCURY (1.0 ppm 
NICKEL 12.5 ppm 
SELENIUM (0.2 ppm 
SILVER (1.0 ppm 
CRESOL (I ppm 
PENTACHLOROPHENOL <1 ppm 
CARBON TETRACHLORIDE (I ppm 
CHLORJFORt1 (I ppm 
OICHLOROFLUORIl'1ETHANE (I ppm 
ETHYLENE DICHLORIDE (I ppm 
METHYL ETHYL KETONE (I ppm 
METHYL I SOBlJTYL KET~E " ppm " METHYLENE CHLORIDE (I ppm 
TETRACHLOROETHYLENE (1 ppm 
TOLUENE (I ppm 
TRICHLOROETHANE (1 ppm 
TRICHLOROETHYLENE (I ppm 
TRICHLOROFLUOROETHANE (1 ppm 
TRICHLOROFLUORIl'1ETHANE (I ppm 
AMINO PYRIDINE (1 ppm 
D I ETHYL ETHER <! ppm 
ETHYLENE OXIDE {I ppm 
FORMALDEHYDE {I ppm 
HYDRAZINE {I ppm 
PYRIDINE (I ppm 
AROCLOR 1016 {0.5 ppm 
AROCLOR 1221 (0.5 ppm 

DATE: 04/08/86 

RELEASED ~~ ~ •.• .;:;::. 
C. R ,PHD 

A2 

96030932 
03/29/96 

3.55 § 24C 
>140 F 
(1.0 ppm 
(1.0 ppm 
63.0 ppm 
(2.0 ppm 
4.17 ppm 
22.7 ppm 
190 ppm 
(1.0 ppm 
11.1 ppm 
(0.2 ppm 
(1.0 ppm 
(I ppm 
<1 ppm 
<1 ppm 
(1 ppm 
(I ppm 
(1 ppm 
<1 ppm 

" ppm " (1 ppm 
(1 ppm 
(I ppm 
(1 ppm 
(1 ppm 
(1 ppm 
(1 ppm 
(1 ppm 
<I ppm 
{I ppm 
(1 ppm 
<1 ppm 
{I ppm 
(0.5 ppm 
{0.5 ppm 

A3 

96030933 
03/28/96 

7.70 § 24C 
)140 F 
(1.0 ppm 
(1.0 ppm 
24.3 ppm 
(2.0 ppm 
1.76 ppm 
16.3 ppm 
141 ppm 
(1.0 ppm 
7.46 ppm 
(0.2 ppm 
(1.0 ppm 
(I ppm 
(1 ppm 
(I ppm 
(I ppm 
(1 ppm 
(I ppm 
(1 ppm 
< 1 ftft_ 

!""', .. 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(1 ppm 
(I ppm 
(1 ppm 
(1 ppm 
<! ppm 
{I ppm 
{I ppm 
(I ppm 
(I ppm 
{0.5 ppm 
{0.3 ppm 

A4 

96030934 
03/28/96 

7.30 § 24C 
) 140 F 
(1.0 ppm 
(1.0 ppm 
29.6 ppm 
(2.0 ppm 
2.39 ppm 
14.6 ppm 
91.6 ppm 
(1. 0 ppm 
5.24 ppm 
(0.2 ppm 
(1.0 ppm 
(I ppm 
(1 ppm 
(I ppm 
( I ppm 
(I ppm 
(I ppm 
(I ppm 
(1 ftft_ .... ,.. ... 
( I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(1 ppm 
(I ppm 
<1 ppm 
(I ppm 
{I ppm 
( I ppm 
{I ppm 
{0.5 ppm 
{0.5 ppm 



GENERAL ENGINEERING LABORATORIES 

Engineering Consulting 
Chemical Analysis 

Laboratory Certification Number 10120 

1313 Ashley River Road 
CharleslOn. S.C. 29407 

P.O. Box 30712 
CharieslOn, S'.C. 29417 
Phone (803) 556-8171 

CLI ENT: ENVI R!N1ENTAL & SAFETY OESI GNS, INC 
P.O. 80X 341315 DATE: 04/08/86 
MEMPHIS ,TN 38184 

CONTACT: MR. J. SPEAKMAN, PhD, PE 

PARAMETER 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

SAMPLE ID Al 

LAB 10 86030831 
DATE RECEIVED: 03/28/86 

(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
<0.5 ppm 
(0.5 ppm 
<0.5 ppm 

A2 

86030832 
03/28/86 

(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 

AS 

86030833 
03/28/86 

(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
<0.5 ppm 

A4 

86030834 
03/28/86 

(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(O.S ppm 
117 ppm 
(0.5 ppm 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.C. 29407 

P.O. Box 30712 
Charleston. S.c. 29417 
Phone (803) 556·8171 Engineering Consulting 

Chemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ENJIRIN1ENTAL at SAFETY OESIGNS, INC 
P.O. BOX 34131:5 
MEMPHI S ,TN 38184 

CONTACT: MR. J. SPEAKMAN, PhD, PE 

CLI ENT CODE: ENSA 

SAMPLE 10 A5 

PARAMETER 
LA8 10 86030835 
DATE RECEIVED: 03/28/86 

PH - LA8 
FLASH POINT, C.c. 
CYANIDE 
SULFIDES 
BARIUM 
8ERYLLIUM 
CADMI UM 
CHRCJ1IUM 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
CRESOL 
PENTACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLOROFORM 
DICHLOROFLUOROMETHANE 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL ! SOBUTYl KETCI'IE 
METHYLENE CHLORI DE 
TETRACHLOROETHYLENE 
TOLUENE 
TR I CHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROETHANE 
TRICHLOROFLUORCJ1ETHANE 
AMINO PYRIDINE 
D I ETHYL ETHER 
ETHYLENE OXIDE 
FORMALOEHYDE 
HYDRAZINE 
PYRIDINE 
AROCLOR 1016 
AROCLOR 1221 

6.40 § 24C 
) 140 F 
<l.0 ppm 
(1.0 ppm 
26.7 ppm 
(2.0 ppm 
2.02 ppm 
12.2 ppm 
33.0 ppm 
(1.0 ppm 
5.26 ppm 
(0.2 ppm 
(1.0 ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
<l ppm 
<I ppm 
(I ppm 
(I ppm 
(I ppm 
<I ppm 
(I ppm 
<I ppm 
(I ppm 
<l ppm 
(I ppm 
<1 ppm 
(0.5 ppm 
(0.5 ppm 

DATE: 04/08/86 ~ 

RELEASED ~ z;t~ iH' ....... ;; 
/ • REe.E i!E, PHD 

A6 

86030836 
03/28/86 

7.60 § 24C 
)140 F 
(1.0 ppm 
(1.0 ppm 
18.3 ppm 
<2.0 ppm 
1.60 ppm 
25.0 ppm 
101 ppm 
(1.0 ppm 
7.14 ppm 
<0.2 ppm 
(1.0 ppm 
<I ppm 
(I ppm 
(I ppm 
(I' ppm 
(I ppm 
<I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
<l ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
<I ppm 
(0.5 ppm 
(0.5 ppm 

A7 

86030837 
03/28/86 

7.50 § 24C 
)140 F 
(1.0 ppm 
(I .0 poPm 
IB.7 ppm 
(2.0 ppm 
2.39 ppm 
24. I ppm 
71 .5 ppm 
(1.0 ppm 
12.6 ppm 
(0.2 ppm 
(1.0 ppm 
(I ppm 
(I ppm 
<l ppm 
(I ppm 
(I ppm 
(I ppm 
<l ppm 
<1 ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
<l ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(0.5 ppm 
(0.5 ppm 

BI 

8603083B 
03/2B/B6 

B.IO § 24C 
) 140 F 
(1.0 ppm 
(1.0 ppm 
:52.2 ppm 
<2.0 ppm 
I.BB ppm 
10.0 ppm 
51.1 ppm 
<1.0 ppm 
6.54 ppm 
(0.2 ppm 
(1.0 ppm 
<l ppm 
(I ppm 
(I ppm 
<l ppm 
(I ppm 
(I ppm 
(I ppm 
<I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(0.5 ppm 
(0.5 ppm 



GENERAL ENGINEERING LABORATORIES 

-"Igineering Consulting 
Jemical Analysis 

Laboratory Certification Number 10120 

1313 Ashley River Road 
Charleston, S.C. 29407 

P.O. Box 30712 
Charleston, S.C. 29417 
Phone (803) 556-8171 

CLIENT: ENVIR!N1ENTAL & SAFETY DESIGNS, INC 
P.O. BOX 341315 DATE: 04/08/86 
MEMPHIS ,TN 381B4 

CONTACT: MR. J. SPEAKMAN, PhD, PE 

PAIW1ETER 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

SAHPLE 10 A5 

LA8 ID 86030835 
DATE RECEIVED: 03/28/86 

(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
34.2 ppm 
(0.:5 ppm 

A6 

86030836 
03/28/86 

(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
9.1 ppm 
(0.:5 ppm 

A7 

86030837 
03/28/86 

(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.:5 ppm 
(0.5 ppm 

Bl 

B6030838 
03/28/86 

(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.:5 ppm 
(0.5 ppm 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston. S.C. 29407 

P.O. Box 30712 
Charleston. S.C. 29417 
Phone (803) 556-8171 Engineering Consulting 

'hemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ENVIR!N1ENTAL &. SAFETY DESIGNS, INC 
P.O. BOX 341315 
MEMPHIS , TN 38184 

CONTACT: MR. J. SPEAKMAN, PhD, PE 

CL I ENT CODE: ENSA 

SAMPLE 10 B2 

PARAMETER 
LAB 10 86030839 
DATE RECEIVED: 03128/86 

PH - LAB 
FLASH POINT, c.c. 
CYANIDE 
SULFIDES 
BARIUM 
BERYLLIUM 
CADMIUM 
CHRIlMIUM 
LEAD 
1ERCURY 

./1 CKEL 
SELENIUM 
SILVER 
CRESOL 
PENTACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLOROFORM 
DICHLOROFLUORIlMETHANE 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL I SOBUTYL KETONE 
METHYLENE CHLORIDE 
TETRACHLOROETHYLENE 
TOLUENE 
TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROETHANE 
TRICHLOROFLUORIlMETHANE 
AMINO PYRIDINE 
D I ETHYL ETHER 
ETHYLENE OX!!)E 
FORMALDEHYDE 
HYDRA2INE 
PYRIDINE 
AROCLOR 1016 
'ROCLOR 1221 

5.95 § 26C 
)140 F 
<1.0 ppm 
(1.0 ppm 
170 ppm 
(2.0 ppm 
2.04 ppm 
1.4_1\ "ft_ ••• - 1"',..10. 
232 ppm 
<1.0 ppm 
11.3 ppm 
(0.2 ppm 
(1.0 ppm 
8.4 ppm 
16.2 ppm 
<1 ppm 
<1 ppm 
(1 ppm 
(1 ppm 
<1 ppm 
(I ppm 
<i ppm 
(1 ppm 
(1 ppm 
(I ppm 
(1 ppm 
(1 ppm 
<1 ppm 
(1 ppm 
(1 ppm 
{I ppm 
(1 ppm 
(1 ppm 
(1 ppm 
(0.5 ppm 
(0.5 ppm 

DATE: 04/08/86 

RELEASED ~~,~O;;pHP 

B3 

86030840 
03/28/86 

7.39 § 25C 
)140 F 
(1.0 ppm 
(1.0 ppm 
10.0 ppm 
(2.0 ppm 
1.14 ppm 
9.0 ppi'iii 
156 ppm 
(1.0 ppm 
3.B2 ppm 
(0.2 ppm 
(1.0 ppm 
(1 ppm 
(I ppm 
(I ppm 
(1 pp.m 
(1 ppm 
(1 ppm 
(1 ppm 
<1 ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(1 ppm 
<1 ppm 
(I ppm 
(I ppm 
<1 ppm 
<i ppm 
(1 ppm 
(I ppm 
(I ppm 
(0.5 ppm 
(0.5 ppm 

94 

86030841 
03128/86 

7.70 § 24C 
) 140 F 
(1.0 ppm 
(1.0 ppm 
31. 7 p'pm 
(2.0 ppm 
1.79 ppm 
14.0 ppm 
94.2 ppm 
(1.0 ppm 
5.25 ppm 
(0.2 ppm 
(1.0 ppm 
(1 ppm 
<1 ppm 
(I ppm 
<l ppm 
<1 ppm 
(1 ppm 
<1 ppm 
(1 ppm 
(I ppm 
<1 ppm 
(1 ppm 
(1 ppm 
(1 ppm 
(I ppm 
(1 ppm 
(I ppm 
(1 ppm 
(1 ppm 
(I ppm 
(I ppm 
<l ppm 
(0.5 ppm 
(0.5 ppm 

95 

86030842 
03/28/86 

7.90 § 24C 
)140 F 
(1.0 ppm 
(1.0 ppm 
15.8 ppm 
(2.0 ppm 
1.82 ppm 
i9.5 ppm 
69.9 ppm 
<1.0 ppm 
5.78 ppm 
(0.2 ppm 
(1.0 ppm 
(I ppm 
(I ppm 
<l ppm 
(1 ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
<1 ppm 
(I ppm 
(I ppm 
(1 ppm 
(I ppm 
(1 ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(0.5 ppm 
(0.5 ppm 



~ GENERAL ENGINEERING LABORATORIES 

Engineering Consulting 
Chemical Analysis 

Laboratory Certification Number 10120 

1313 Ashley River Road 
Charleston, S.C. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556·8171 

CLIENT: ENV1RtN1ENTAL &. SAFETY DESIGNS, INC 
P.O. BOX 341315 DATE: 04/08/86 
MEMPHI S ,TN 38184 

CCNTACT: MR. J. SPEAKMAN, PhD, PE 

PARAMETER 

A~t'II,... ,.."" 
""Ul,r .... u" i232 
AROCLOR 1242 
AROCLOR 124B 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

SAHPLE 10 B2 

LAB 10 B6030B39 
DATE RECEIVED: 03/28/86 

<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 PPIII 

B3 

86030B40 
03/28/86 

<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 

B4 

86030841 
03/28/B6 

<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 Rpm 

B6030842 
03/28/86 

<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 



~ GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.C. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 Engineering Consulting 

lemical Analysis 

Laboratory Certification Number 10120 

CLIENT: El'NIRIN1ENTAL & SAFETY DESI~S, INC 
P.O. BOX 341315 
MEMPHIS ,TN 3BIB4 

CONTACT: MR. J. SPEAKMAN, PhD, PE 

CLI ENT CODE: ENSA 

PARAMETER 

SAMPLE 10 B6 

LAB 10 86030843 
DATE RECEIVED: 03/28/86 

DATE: 04/08/86 

RELEASED BY~~ a)' ~-:§ 
/~R: EEN E 0 

CI 

86030844 
03/28/86 

C2 

86030845 
03/28.186 

C3 

86030846 
03129/86 

---~----------------------------------------------------------------------------

PH - LAB 7.00 § 26C 6.61 § 24C 6.40 § 24C 7.50 § 24C 
FLASH POINT, C Ie. )140 F )140 F )140 F )140 F 
CYANIDE <1.0 ppm <1.0 ppm <1.0 ppm <1.0 ppm 
SULFIDES <1.0 ppm <1.0 ppm <1.0 ppm <1.0 ppm 
BARILtt 17.0 ppm 142 ppm 380 ppm 14.1 ppm 
BERYLLI Ltt <2.0 ppm <2.0 ppm <2.0 ppm <2.0 ppm 
CADHILtt 2.72 ppm 2.88 ppm 1.16 ppm (0.20 ppm 
CHR!J1ILtt 37.5 ppm 19.B ppm 63.1 ppm 9.42 ppm 
. r:AD 141 ppm 331 ppm 508 ppm 62.5 ppm 

.RCURY <1.0 ppm <1.0 ppm <1.0 ppm <1.0 ppm 
N'I CKEL 9.72 ppm 16.2 ppm 5.12 ppm 3.92 ppm 
SELENILtt <0.2 ppm <0.2 ppm <0.2 ppm <0.2 ppm 
SILVER <1.0 ppm <1.0 ppm <1.0 ppm <l.Oppm 
CRESOL <l ppm <I ppm <I ppm <I ppm 
PENTACHLOROPHENOL <I ppm <1 ppm <I ppm <I ppm 
CARBON TETRACHLORIDE <I ppm <l ppm <I ppm <J ppm 
CHLOROFORM <I ppm <l ppm <I ppm <I ppm 
DICHLOROFLUOR!J1ETHANE <l ppm <I ppm <l ppm <1 ppm 
ETHYLENE DICHLORIDE <1 ppm <1 ppm <I ppm <I ppm 
METHYL ETHYL KETONE <1 ppm <1 ppm <I ppm <I ppm 
METHYL ISOBUTYL KET(t>lE " ppm (i ppm <I ppm <1 ppm " METHYLENE CHLORIDE <l ppm <I ppm <I ppm <I ppm 
TETRACHLOROETHYLENE <1 ppm <I ppm <I ppm <I ppm 
TOLUENE <J ppm <I ppm <1 ppm <1 ppm 
TRICHLOROETHANE <1 ppm <I ppm <1 ppm <I ppm 
TRICHLOROETHYLENE <1 ppm <1 ppm <I ppm < I ppm 
TRICHLOROFLUOROETHANE <1 ppm <1 ppm <I ppm < 1 ppm 
TRICHLOROFLUOROHETHANE <l ppm <1 ppm <1 ppm < 1 ppm 
AMINO PYRIDINE <J ppm <I ppm <1 ppm < 1 ppm 
o I ETHYL ETHER <1 ppm " Ppii (1 ppm <I ppm " ETHYLENE OXIDE <1 ppm <I ppm <l ppm <l ppm 
FORMALDEHYDE <I ppm <1 ppm <l ppm < 1 ppm 
HYDRAZINE <1 ppm <l ppm <I ppm <1 ppm 
PYRI DINE <1 ppm <1 ppm <1 ppm <1 ppm 
"QOCLOR 1016 <0.5 ppm <0.5 ppm <0.5 ppm <0.5 ppm 

JCLOR 1221 <0.5 ppm <0.5 ppm <0.:5 ppm <0.5 ppm 



GENERAL ENGINEERING LABORATORIES 

Engineering Consulting 
Chemical Analysis 

Laboratory Certification Number 10120 

1313 Ashley River Road 
Charleston, S.C. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 

CLI ENT: ENVI R!N1a.rTAL &. SAFETY DESI GNS, INC 
P,O, BOX 341315 DATE: 04/08/86 
M81PHI S ,TN 38184 

C!JIlTACT: MR, J. SPEAI<HAN, PhD, PE 

PARAHETER 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

SAI1PLE 10 B6 

LAB 10 86030843 
DATE RECEIVED: 03/28/86 

(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.:5 ppm 

Cl 

86030844 
03/28/86 

(0.:5 ppm 
<0.:5 ppm 
(0.:5 ppm 
(0.:5 ppm 
<0.5 ppm 
<0.:5 ppm 

C2 

86030845 
03/28/86 

(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 

C3 

86030846 
03/28/86 

<0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston. S.C. 29407 

P.O. Box 30712 
Charleston. S.C. 29417 
Phone (803) 556-8171 Engineering Consulting 

Chemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ENVIRIN'IENTAL & SAFETY DESIGNS, INC 
P.O. BOX 341315 
MEMPHIS ,TN 3BIB4 

CONTACT: MR. J. SPEAKMAN, PhD, PE 

CLI ENT CODE: ENSA 

SAHPLE ID C4 

LAB ID A..(n'2nOA"7 --...... ..,..,...,., 
PARAMETER DATE RECEIVED: 03/28/B6 

DAT~B6 
RELEASED BY~ ~ 

• 13 ,P 

C5 

86030848 
03/28/B6 

01 

86030849 
03/2B/B6 

02 

B6030850 
03/28/B6 

--------------------------------------------------------------------------------
PH - LAB 
FLASH POINT, c.c. 
CYANIDE 
SULFIDES 
BAR I 1I1 
BERYLLIlI1 
CADMjLH 
CHRct1ll11 
LEAD 
MERCURY 
NICKEL 
SELENIlI1 
SILVER 
CRESOL 
PENTACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLOROFORM 
DICHLOROFLUORct1ETHANE 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
METHYLENE CHLORIDE 
TETRACHLOROETHYLENE 
TOLUENE 
TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROETHANE 
TRICHLOROFLUORct1ETHANE 
AMINO PYRIDINE 
Dj I: rHYL ETHER 
ETHYLENE OXIDE 
FORMALDEHYDE 
HYDRAZINE 
PYRIDINE 
AROCLOR 1016 
AROCLOR 1221 

7.20 § 24C 
)140 F 
(1.0 PPII 
<l.0 ppm 
13.B ppm 
(2.0 ppm 
1.54 ppm 
3.09 ppm 
96.B ppm 
1 .6 ppm 
3.6B ppm 
(0.2 ppm 
(1.0 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<l ppm 
<I ppm 
(1 pp!!' 
<1 ppm 
<1 ppm 
<l ppm 
<l Ppll 
<1 ppm 
<I PPII 
<1 ppm 
<I ppm 
<1 ppm 
<l ppm 
<l ppm 
<l ppm 
<1 ppm 
<I ppm 
<0.5 ppm 
<0.5 ppra 

7.70 § 26C 
)140 F 
<I.O PPII 
<1.0 ppm 
22.5 ppm 
<2.0 ppm 
1.24 ppm 
23.B ppm 
131 ppm 
<I.Oppm 
9.5B ppm 
<0.2 ppm 
<l.0 ppm 
<l ppm 
<1 ppm 
<t ppm 
<1 ppm 
<I ppm 
<1 ppm 
(1 ppm 
<1 ppm 
<I PPII 
<I ppm 
<I ppm 
<I ppm 
<I ppra 
<I ppm 
<l ppm 
(I ppm 
<l ppm 
<l ppm 
<l ppm 
<I ppm 
<I ppm 
<0.5 ppm 
<0.5 ppm 

6.80 § 26C 
>140 F 
<1.0 ppm 
(1.0 ppm 
23.5 ppm 
{2.0 ppm 
I.BI ppm 
16.B ppm 
75.1 ppm 
<1.0 ppm 
8.62 ppm 
<0.2 ppra 
<1.0 ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<1 ppra 
<I ppm 
<I ppm 
<I ppm 
<l ppm 
(I ppm 
<I ppm 
<l ppm 
<I ppm 
(I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<0.5 ppm 
<0.5 PPI1l 

7.20 § 26C 
)140 F 
<1.0 ppm 
<I.Oppm 
55.3 ppm 
'.<.u ppm 
3.46 ppm 
31.2 ppm 
I BO ppm 
<1.0 ppm 
15.0 ppm 
<0.2 ppm 
<1.0 ppm 
<I PPI1l 
<l ppm 
(I ppm 
<l ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
(I ppm 
<I ppm 
<I ppm 
(I ppm 
(I ppm 
<I ppm 
(I ppm 
(I ppm 
<I ppm 
<l ppm 
<I ppm 
<I ppm 
(I ppm 
<0.5 ppm 
(0.5 ppm 



GENERAL ENGINEERING LABORATORIES 

Engineering Consulting 
Chemical Analysis 

Laboratory Certification Number 10120 

1313 Ashley River Road 
Charleston, S.C. 29407 

P.O. Box 30712 
Charleston, S.C. 29417 
Phone (803) 556-8171 

CLIENT: ENVIRCN1ENTAL & SAFETY DESIGNS, INC 
P.O. BOX 341315 DATE: 04/10/B6 
MEMPHIS ,TN 3BIB4 

CONTACT: MR. J. SPEA~, PhD, PE 

PARAMETER 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

SAMPLE 10 C4 

LAB 10 B6030B47 
DATE RECEIVED: 03/28/B6 

{0.5 ppm 
{0.5 ppm 
{0.5 ppm 
{0.5 ppm 
{0.5 ppm 
{0.5 ppm 

C5 

86030848 
03/28/86 

{0.5 ppm 
(0.5 ppm 
{0.5 ppm 
2.0 ppm 
{0.5 ppm 
{O.s ppm 

01 

86030849 
03/28/86 

{0.5 ppm 
{0.5 ppm 
{0.5 ppm 
{O.s ppm 
{0.5 f)pm 
{0.5 ppm 

02 

86030850 
03/28/86 

{0.5 ppm 
{0.5 ppm 
{O.s ppm 
{0.5 ppm 
{O.S ppm 
{O.S ppm 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.C. 29407 

P.O. Box 30712 
Charleston, S.C. 29417 
Phone (803) 556-8171 Engineering Consulting 

Chemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ENVIRCN1ENTAL & SAFETY DESIGNS, INC 
P.O. BOX 341315 
M81PHIS ,TN 3BIB4 

CONiACT: MR. J. SPEAKMAN, PhD, PE 

CLIENT CODE: ENSA 

DATE: 04/10/86 

RELEASED ~1C~ ..... 'S 
• GR E ,PHD 

--------------------------------------------------------------------------------

PARAMETER 

\W1PLE ID 03 

LAB 10 860308:51 
DATE RECEiVED: 03/28/86 

D4 

86030852 
03/28/86 

05 

86030853 
03/28/86 

SPI 

86030854 
03/28/86 

----------------~---------------------------------------------------------------

PH - LA8 
FLASH POINT, t.t. 
CYANIDE 
SULFIDES 
BARllJot 
8ERYLLIlJot 
CADM I lJot 
CHRlI1llJot 
LEAD 
MERCURY 
NICKEL 
SELENllJot 
SILVER 
CRESOL 
PENTACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLOROFORM 
DICHLOROFLUOROHETHANE 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETeJ.4E 
METHYL ! SOS!JTYL KETCNE 
METHYLENE CHLORIDE 
TETRACHLOROETHYLENE 
TOLUENE 
TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROETHANE 
TRICHLOROFLUORII1ETHANE 
AMINO PYRIDINE 
01 ETHYL ETHER 
ETHYLENE OX I DE 
FORMALDEHYDE 
HYDRAZINE 
PYRIDINE 
AROCLOR 1016 
AROCLOR 1221 

7.00 § 24C 
}140 F 
<1.0 ppm 
<1.0 ppm 
31.9 ppm 
<2.0 ppm 
2.78 ppm 
70.3 ppm 
162 ppm 
(l.Oppm 
13.8 ppm 
<0.2 ppm 
(l.0 ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<1 ppm 
<I ppm 
<I ppm 
(l ppm 
<I ppm 
<I ppm 
<1 ppm 
<I ppm 
(l ppm 
(I ppm 
<t ppm 
<I ppm 
<I ppm 
<1 ppm 
<0.5 ppm 
<0.:5 ppm 

6.88 § 24C 
}140 F 
<1.0 ppm 
<1.0 ppm 
24.8 ppm 
<2.0 ppm 
B.70 ppm 
38.3 ppm 
90.6 ppm 
<1.0 ppm 
15.4 ppm 
<0.2 ppm 
<1.0 ppm 
<I ppm 
<t ppm 
< I. ppm 
<1 ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
< I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<1 ppm 
<t ppm 
(I ppm 
<J ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<I ppm 
<0.5 ppm 
<0.5 ppm 

6. I I § 24C 
) I 40 F 
<1.0 ppm 
<1.0 ppm 
26.7 ppm 
<2.0 ppm 
3.10 ppm 
31.8 ppm 
81.0 ppm 
<t.0 ppm 
12.4 ppm 
<0.2 ppm 
<1.0 ppm 
<I ppm 
(l ppm 
(I ppm 
<1 ppm 
<t ppm 
<I ppm 
<I ppm 
<I ppm 
<1 ppm 
(l ppm 
(l ppm 
<t ppm 
(l ppm 
<t ppm 
<t ppm 
(I ppm 
<t ppm 
<1 ppm 
<1 ppm 
<t ppm 
<1 ppm 
<0.5 ppm 
<0.5 ppm 

7.10 § 25C 
}140 F 
<1.0 ppm 
<1.0 ppm 
13.5 ppm 
<2.0 ppm 
2.23 ppm 
24.0 ppm 
126 ppm 
<1.0 ppm 
14.0 ppm 
<0.2 ppm 
<1.0 ppm 
<1 ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<1 ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<1 ppm 
<I ppm 
<1 ppm 
<I ppm 
(I ppm 
<I ppm 
<I ppm 
<1 ppm 
<I ppm 
<1 ppm 
<0.5 ppm 
<0.5 ppm 



GENERAL ENGINEERING LABORATORIES 

Engineering Consulting 
Chemical Analysis 

Laboratory Certification Number 10120 

1313 Ashley River Road 
Charleston. S.C. 29407 

P.O. Box 30712 
Charleston. S.c. 29417 
Phone (803) 556·8171 

CLl ENT: ENVIRCN'IENTAl &. SAFETY DESIGNS, INC 
P.O. 80X 341315 DATE: 04/10/86 
MEMPHIS ,TN 38184 

CONTACT: MR. J. SPEAKMAN, PhD, PE 

SAMPLE 10 03 04 05 SPI 

LAB 10 86030851 86030852 86030853 86030854 
PARAMETER DATE RECEIVED: 03/28/86 03/28/86 03/28/86 03/28/86 
----------------------------------------------------------------------~===~-----

AROCLOR 1232 (0.5 ppm (0.5 ppm (0.5 ppm (0.5 ppm 
AROCLDR 1242 <0.5 ppm <0.5 ppm <0.5 ppm (0.5 ppm 
AROCLOR 1248 (0.5 ppm (0.5 ppm <0.5 ppm <0.5 ppm 
AROCLOR 1254 <0.5 ppm <0.5 ppm <0.5 ppm 3.3 ppm 
AROCLOR 1260 <0.3 ppm <0.5 ppm <0.5 Rpm <0.5 ppm 
AROCLOR 1262 <0.5 ppm <0.5 ppm <0.5 ppm <0.5 ppm 



GENERAL ENGINEERING LABORATORIES 
13 13 Ashley River Road 
Charleston. S.C. 29407 

P.O. Box 30712 
Charleston. S.C. 29417 
Phone (803) 556-8171 Engineering Consulting 

Chemical Analysis 

Laboratory Certification Number 10120 

CLIENT: EWIRctf'lENTAL & SAFETY DESI~S, INC 
P.O. BOX 341315 
MEN PH I S ,TN 3BI84 

CONTACT: MR. J. SPEAKMAN, PhO, PE 

CLI ENT CODE: ENSA 

SAMPLE 10 SP2 

PARAMETER 
LAB 10 8603085:5 
DATE RECEIVED: 03/28/86 

PH - LAB 
FLASH POINT, c.c. 
CYANIDE 
SULFIDES 
BARIUM 
BERYLLIUM 
CADMiUM 
CHRIl1IUM 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SI LVER 
CRESOL 
PENTACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLOROFORM 
DICHLOROFLUORIl1ETHANE 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL I SOBUTYL KETONE 
METHYLENE CHLORIDE 
TETRACHLOROETHYLENE 
TOLUENE 
TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROETHANE 
TRICHLOROFLUORIl1ETHANE 
AMINO PYRIDINE 
DIETHYL ETHER 
ETHYLENE OXIDE 
FORMALDEHYDE 
HYDRAZINE 
PYRIDINE 
AROCLOR 1016 
AROCLOR 1221 

6.20 § 24C 
)140 F 
(1.0 ppm 
(l.Oppm 
13.5 ppm 
(2.0 ppm 
0.56 ppm 
8.00 ppm 
7.39 ppm 
(l.Oppm 
4.19 ppm 
(0.2 ppm 
(l.Oppm 
6.2 ppm 
3.5 ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
<1 ppm 
(l ppm 
(l ppm 
(l ppm 
(I ppm 
(I ppm 
(l ppm 
(l ppm 
(l ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(l ppm 
(0.5 ppm 
(0.5 ppm 

DA~86 
RELEASED ~~~ ... ,£ 

. PE, PHD 

SP3 

03/28/86 

7.50 § 24C 
)140 F 
(l.Oppm 
(1.0 ppm 
22.7 ppm 
<2~O ppm 
0.91 ppm 
21.9 ppm 
2400 ppm 
<1.0 ppm 
4.27 ppm 
(0.2 ppm 
(1.0 ppm 
<I ppm 
<I ppm 
<t ppm 
(I ppm 
(I ppm 
<I PPfll 
<1 ppm 
(I ppm 
(l ppm 
< I ppm 
<1 ppm 
<I ppm 
<l ppm 
(I ppm 
<I ppm 
(1 ppm 
<l ppm 
< I ppm 
(I ppm 
<1 ppm 
(I ppm 
(0.5 ppm 
(0.5 ppm 

SP4 

03/28/86 

7.70 § 24C 
)140 F 
<1.0 ppm 
(1.0 ppm 
57.2 ppm 
<2.0 ppm 
1.63 ppm 
18.3 ppm 
506 ppm 
(1.0 ppm 
8.10 ppm 
(0.2 ppm 
(1.0 ppm 
(I ppm 
(I ppm 
<I ppm 
(I ppm 
(I ppm 
(I ppm 
(j ppm 
(I ppm 
<I ppm 
(l ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
<I ppm 
(1 ppm 
(I ppm 
(I ppm 
(I ppm 
<I ppm 
<I ppm 
(0.5 ppm 
(0.5 ppm 

SP5 

86030858 
03/28/86 

7.30 § 24C 
) 140 F 
<1.0 ppm 
(1.0 ppm 
35.0 ppm 
<2.0 ppm 
1.28 ppm 
17.8 ppm 
369 ppm 
<1.0 ppm 
6.73 ppm 
(0.2 ppm 
<1.0 ppm 
< I ppm 
<I ppm 
(I ppm 
<I ppm 
<I ppm 
(l ppm 
(I ppm 
<I ppm 
<I ppm 
(I ppm 
<I ppm 
(J ppm 
<1 ppm 
<I ppm 
<I ppm 
<1 ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
(0.5 ppm 
<0.5 ppm 



GENERAL ENGINEERING LABORATORIES 

"ngineering Consulting 
:hemical Analysis 

Laboratory Certification Number 10120 

1313 Ashley River Road 
Charleston. S.C. 29407 

P.O. Box 30712 
Charleston. S.C. 29417 
Phone (803) 556-8171 

CLlENT: ENVIR!N1ENTAL & SAFETY DESIGNS, INC 
P.O. 80X 341315 DATE: 04/10/86 
MEI1PHI S ,TN 38184 

CCNTACT: MR. J. SPEAI<I"I'IIN, PhO, PE 

PARAMETER 

AROCLDR 1232 
AROCLDR 1242 
ARDCLDR 1248 
AROCLDR 1254 
AROCLDR 1260 
AROCLOR 1262 

SAMPLE ID SP2 

LA8 10 86030855 
DATE RECEIVED: 03/28186 

(D.5 ppm 
(0.5 ppm 
2.9 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 

SP3 

86030856 
03128/86 

(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(D.5 ppm 

SP4 

86030857 
03128186 

(0.5 ppm 
(0.5 ppm 
(O.S ppm 
(D.5 ppm 
(0.5 ppm 
(D.5 ppm 

SP5 

86030858 
03128186 

(0.5 ppm 
(0.5 ppm 
(0.5 ppm 
1 .7 ppm 
(0.5 ppm 
(0.5 ppm 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston. S.C. 29407 

P.O. Box 30712 
Charleston. S.C. 29417 
Phone (803) 556·8171 ·1gineering Consulting 

.1emical Analysis 

Laboratory Certification Number 10120 

CLIENT: ENVIR!N1ENTAL &. SAFETY DESIGNS, INC 
P.O. BOX 341315 
MEMPHI S ,TN 3B184 

CONTACT: MR. J. SPEAKMAN, PhD, PE 

CLI ENT CODE: ENSA 

DATE: 04/10/86 

RELEASED8~e'~ 5 
. E. G E,PHD 

--------------------------------------------------------------------------------
SAMPLE 10 SP6 

PARAMETER 
LA8 10 86030859 
DATE RECEIVED: 03/28/86 

PH - LA8 
FLASH POINT, C.c. 
CYANIDE 
SULFIDES 
BARILt1 
BERYLLI Lt1 
CADMiLM 
'IiRctll Lt1 
~D 

'MERCURY 
NICKEL 
SELENILt1 
SILVER 
CRESOL 
PENTACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLOROFORM 
OICHLOROFLUORctlETHANE 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL I SOBUTYL KETONE 
METHYLENE CHLORIDE 
TETRACHLOROETHYLENE 
TOLUENE 
TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROETHANE 
TRICHLOROFLUORctlETHANE 
AMINO PYRIDINE 
01 ETHYL ETHER 
ETHYLENE OXIDE 
FORMALDEHYDE 
HYDRAZINE 
""YRI DINE 

~OCLOR 1016 
AROCLOR 1221 

7.10 § 24C 
)140 F 
<1.0 ppm 
(1.0 ppm 
56.2 ppm 
(2.0 ppm 
1.57 ppm 
19.7 ppm 
323 ppm 
(1.0 ppm 
9.33 ppm 
(0.2 ppm 
<l.0 ppm 
(I ppm 
<1 ppm 
<l ppm 
(I ppm 
(J ppm 
(I ppm 
(1 ppm 
(I ppm 
<1 ppm 
(J ppm 
<1 ppm 
(J ppm 
(J ppm 
<1 ppm 
<1 ppm 
<I ppm 
<1 ppm 
<1 ppm 
<1 ppm 
(I ppm 
<1 ppm 
(0.5 ppm 
<0.5 ppm 

SP7 

03/28/86 

7.35 § 24C 
>140 F 
(1.0 ppm 
(1.0 ppm 
41. 7 ppm 
<2~O ppm 
0.92 ppm 
32.0 ppm 
774 ppm 
<J.Oppm 
4.10 ppm 
(0.2 ppm 
(1.0 ppm 
(I ppm 
(J ppm 
<J ppm 
(I ppm 
(I ppm 
(I ppm 
<1 ppm 
<J ppm 
(I ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
(I ppm 
(1 ppm 
<1 ppm 
(J ppm 
(I ppm 
<1 ppm 
(I ppm 
(0.5 ppm 
(0.5 ppm 

SP8 

86030861 
03/28/86 

8.28 § 2SC 
>140 F 
(1.0 ppm 
<J .0 ppm 
50.1 ppm 
(2.0 ppm 
1.16 ppm 
18.2 ppm 
293 ppm 
(1.0 ppm 
11.5 ppm 
(0.2 ppm 
(1.0 ppm 
<1 ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(J ppm 
<i ppm 
(I ppm 
<1 ppm 
(I ppm 
<J ppm 
(I ppm 
<1 ppm 
(I ppm 
<1 ppm 
(1 ppm 
(J ppm 
(I ppm 
<1 ppm 
(I ppm 
<J ppm 
(0.5 ppm 
(0.5 ppm 

SP9 

86030862 
03/28/86 

8.30 § 2SC 
> 140 F 
(1.0 ppm 
(J.O ppm 
12.9 ppm 
<2.0 ppm 
0.72 ppm 
10.6 ppm 
77.6 ppm 
(1.0 ppm 
2.39 ppm 
(0.2 ppm 
(1.0 ppm 
<J ppm 
<l ppm 
(J ppm 
(J ppm 
(I ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<l ppm 
<1 ppm 
<l ppm 
<l ppm 
<1 ppm 
<1 ppm 
<l ppm 
<i ppm 
(I ppm 
<1 ppm 
(I ppm 
<l ppm 
<1 ppm 
<0.5 ppm 
<0.5 ppm 



GENERAL ENGINEERING LABORATORIES 

Engineering Consulting 
Chemical Analysis 

Laboratory Certification Number 10120 

1313 Ashley River Road 
Charleston. S.C. 29407 

P.O. Box 30712 
Charleston. S.c. 29417 
Phone (803) 556-8171 

CLIENT: OOIRIN1ENTAL 8< SAFETY DESIGNS, INC 
P.O. BOX 341315 DATE: 04/10/86 
HB1PHI S ,TN 3B1 B4 

CONTACT: HR. J. SPEAKMAN, PhD, PE 

SAMPLE 10 SP6 SP7 SP8 SP9 

LAB 10 86030859 86030B60 86030861 86030862 
PARAMETER DATE RECEIVED: 03/28/86 03/28/86 03/28/86 03/28/86 
-------------------------------------------~====~-------------------------------

AROCLOR 1232 <0.5 ppm <0.5 ppm <0.5 ppm <0.5 ppm 
AROCLOR 1242 <0.5 ppm (0.5 ppm (0.5 ppm (0.5 ppm 
AROCLOR 1248 <0.5 ppm (0.:5 ppm (0.5 ppm (0.5 ppm 
AROCLOR 1254 (0.5 ppm (0.5 ppm 1.9 ppm (O.S ppm 
AROCLOR 1260 (0.5 ppm (O.S ppm (O.S ppm (0.5 ppm 
AROCLOR 1262 (O.S ppm (0.5 ppm (0.5 ppm (0.5 ppm 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.C. 29407 

P.O. Box 30712 
Charleston, S.C. 29417 
Phone (803) 556-8171 Engineering Consulting 

Chemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ENVIRCN1ENTAL & SAFETY DESIGNS, INC 
P.O. BOX 341315 
M81PHIS ,TN 3B1B4 

CONTACT: MR. J. SPEAKMAN, PhD, PE 

CLI ENT CODE: ENSA 

SAMPLE 10 SP10 

. PARAMETER 
LAB 10 86030863 
DATE RECEIVED: 03/28186 

PH - LAB 
FLASH POINT, c.c. 
CYANIDE 
SULFIDES 
BAR I Ltt 
BERYLLI Ltt 
CADMi LiM 
CHROI1IUH 
LEAD 
MERCURY 
NICKEL 
SELENILtt 
SILVER 
CRESOL 
PENTACHLOROPHENOL 
CARBON TETRACHLORIDE 
CHLOROFORM 
DICHLOROFLUOROHETHANE 
ETHYLENE DICHLORIDE 
METHYL ETHYL KETONE 
METHYL I SOBUTYL KETONE 
METHYLENE CHLORIDE 
TETRACHLOROETHYLENE 
TOLUENE 
TRICHLOROETHANE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROETHANE 
TRICHLOROFLUOROHETHANE 
AMINO PYRIDINE 
o I ETHYL ETHER 
ETHYLENE OXIDE 
FORMALDEHYDE 
HYDRAZINE 
PYRIDINE 
AROCLOR 1016 
AROCLOR 1221 

8.20 § 24C 
)140 F 
<1.0 ppm 
<1.0 ppm 
30.7 ppm 
<2.0 ppm 
1.30 ppm 
18.0 ppm 
82.1 ppm 
<1.0 ppm 
7.29 ppm 
<0.2 ppm 
<1.0 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
(I ppm 
<1 ppm 
<1 ppm 
(I ppm 
<1 ppm 
<I ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<I ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
.< 1 ppm 
<0.5 ppm 
<0.5 ppm 

DATE: 04/10/86 

RELEASED~~ -~ 
. E.G W. 

SPII 

86030864 
03/28/86 

8.18 § 24C 
)140 F 
<1.0 ppm 
<1.0 ppm 
33.9 ppm 
<2.0 ppm 
3.69 ppm 
18.3 ppm 
737 ppm 
<1.0 ppm 
7.98 ppm 
<0.2 ppm 
<1.0 ppm 
<1 ppm 
<1 ppm 
<r ppm 
<1 ppm 
<1 ppm 
(I ppm 
{1 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
(I ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
(1 ppm 
<1 ppm 
<1 ppm 
{I ppm 
{I ppm 
{I ppm 
<0.5 ppm 
<O.S ppm 

SP12 

03/28186 

7.40 § 24C 
)140 F 
<1.0 ppm 
<1.0 ppm 
20.4 ppm 
(2.0 ppm 
1.32 ppm 
14.3 ppm 
222 ppm 
(1.0 ppm 
6.87 ppm 
<0.2 ppm 
<1.0 ppm 
(I ppm 
<1 ppm 
<1 ppm 
(I ppm 
<1 ppm 
(I ppm 
(1 ppm 
<1 ppm 
<I ppm 
<1 ppm 
(I ppm 
<1 ppm 
(I ppm 
<1 ppm 
<1 ppm 
{1 ppm 
(I ppm 
<1 ppm 
(I ppm 
<1 ppm 
(I ppm 
<O.S ppm 
<O.S ppm 



GENERAL ENGINEERING LABORATORIES 

~'1gineering Consulting 
emical Analysis 

Laboratory Certification Number 10120 

1313 Ashley River Road 
Charleston. S.C. 29407 

P.O. Box 30712 
Charleston. S.C. 29417 
Phone (803) 556-8171 

CLIENT: ENVIRONMENTAL & SAFETY DESIGNS, INC 
P.O. BOX 341315 DATE: 04/10/B6 
MEMPHI S ,TN 38184 

CONTACT: MR. J. SPEAKMAN, PhD, PE 

PARAMETER 

AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 12:54 
AROCLOR 1260 
AROCLOR 1262 

SPtIPLE ID SP10 

LAB ID 86030863 
DATE RECEIVED: 03/28/86 

<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 

SPll 

86030864 
03/28/86 

<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.:5 ppm 

SP12 

86030865 
03/28/86 

<0.5 ppm 
<0.5 ppm 
<0.5 ppm 
<0.:5 ppm 
<0.5 Popm 
<0.:5 ppm 



Subsequent to Partial Closure 

Completed 1986 

Cold Storage Warehouse (Building #193) 
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DEPARTMENT OF THE NAVY 
CHARLESTON NAVAL SHIPYARD 

NAVAL BASE 

CHARLESTON. S C. 29408 

Mr. David C. Price. P. E. 
South Carolina Department of Health 
and Environmental Control 
Bureau of Solid and Hazardous Waste 
2600 Bull Street 
Columbia. SC 29201 

IN R£PL Y "?EF£R TO 

5090 
Ser 461/172 

30 MAR 1987 

RE: Charleston Naval Shipyard 
Charleston County 
EPA ID fSC0170022560 

Dear Mr. Price: 

Partial closure of the Public Works storage yard has been 
completed. Attached are two copies of the certification document 
for your review. 

Construction of a cold storage warehouse addition is scheduled to 
begin on April 6. 1987 on this site~ Therefore. we request an 
expedient response of concurrence from your department so no 
government delays will be incurred. 

If you have any questions. contact John Sneed or Alan Shoultz at 
(803) 743-5519. 

Encl: 
(1) Closure Certification (2) 

Copy to: 
Commanding Officer. 
Southern Division 
Naval Facilities Engineering 

Sincerely. 

~ \-l)..~:. 
D. H. HINES 
Captain. USN 
Commander, 

'-.z.... 

Charleston Naval Shipyard 

Command (Code 114) 



CLOSURE CERTIFICATION 

FOR 
PARTIAL CLOSURE OF THE 

HAZARDOUS WASTE STORAGE YARD 
CHARLESTON NAVAL SHIPYARD 
CHARLESTON, SOUTH CAROLINA 

I certify that I have personally reviewed the following plans for closure of the 
Hazardous Waste Storage Yard at the Charleston Naval Shipyard in Charleston, South 
Carolina. 

Charleston Naval Shipyard Charleston. SC Closure Plans Interim Status Facilities. 
dated May 27, 1986 and approved by the South Carolina Department of Health and 
Environmental Control in a letter from Mr. David Price to Mr. J.W. Sneed, dated 
October 22, 1986; 

Section 02099 of Navy Plans and Specifications for Construction Contract No. 06-
86-0589 entitled Hazardous Waste Stora2e Yard Partial Closure Plan. 

On March 20, 1987 I had a telephone conversation with Mr. Mark Taylor of the 
Southern Division Naval Facilities Engineering Command concerning the above referenced 
closure plans. During that conversation, Mr. Taylor informed me of the established 
cOllianlinant threshold limits which had been approved by the South Carolina Department 
of Health and Environmental Control. 

Samples were collected on February 3, 4, 6, 13,24,25, 1987 and March 2, 3, 4, 6, 
9, 1987 by General Engineering Laboratories field personnel in accordance with the 
approved plans. The sample locations are indicated in Drawing No.1. These samples 
were analyzed by General Engineering Laboratories analytical personnel in accordance with 
the approved plans. The results of the analyses are attached herewith. 

Based on my review of the sampling procedures, comparison of the analytical data 
with established threshold limits, and conversations with field technicians, I certify that 
partial closure of the Hazardous Waste Storage Yarc! has been accomplished in accordance 
with the above referenced closure plans and specifications. 

Date: 3/2.'" l 'ls- 1-

~Ile.,-~.E., Ph.D. 

fc: aewc032087 

~, \\.," 
Owner: __ .::I0,.:"'-==',....::..~-=-'-~-=-_--" ..... __ 

D. H. Hines, Capt, USN 
Commander 



~ GENERAL ENGINEERING LABORATORIES 

~ngineering Consult(ng 
_hemical Analysis 

1313 Ashley River Road 
Charleston, S.c. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CD. 
1824 SO. 20th STREET 
OMAHA ,NE 68106 

CONTACT: MR. LANNY L. LEVELL 

CC/FC: AEt~c/AEWC 1 

SI't1PLE 10 A-I 

PARAMETER 
LAB 10 87020117 
DATE RECEIVED: 02/03/B7 

BARIUM 34.8 ppm 
CADMIUM 0.38 ppm 
CHROMIUM 6.73 ppm 
LEAD 15.6 ppm 
ACID DIGESTION YES 
CRESOL <1.0 ppm 
PENTACHLOROPHENOL <1.0 ppm 
AROCLOR 1016 <1 ppm 
AROCLOR 1221 <1 ppm 
AROCLOR 1232 <1 ppm 
AROCLOR 1242 <1 ppm 
AROCLOR 1248 <I ppm 
AROCLOR 1254 <1 ppm 
AROCLOR 1260 <1 ppm 
AROCLOR 1262 (1 ppm 
EXTRACT! 1)'01 & CI)'oICENTRATII)'oI YES 

DATE: 02106/87 

RELEAS~BY: t1f.ilmv ! ' .- GEORGE • GREENE PE ,PHD 

A-2 

87020118 
02l03/B7 

23.6 ppm 
0.20 ppm 
9.33 ppm 
19.6 ppm 
YES 
<1.0 ppm 
<1.0 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<I ppm 
<1 ppm 
<1 ppm 
YES 



GENERAL ENGINEERING LABORATORIES 

-ngineering Consulting 
.hemical Analysis 

Laboratory Certification Number 10120 

1313 Ashley River Road 
Charleston, ~.c. 29407 

P.o. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556·8171 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
OMAHA ,NE 68106 

CONTACT: MR. LANNY L. LEVELL 

DATE: 02106/87 

RELEASED IY: tIJj;. /Wu; r{: GEORGE . GREENE PE ,PHD 
CC/FC: AEWC/AEWCl 

SAMPLE 10 AREA 2 AREA 2 
SAMPLE HI SAMPLE "2 

PARAMETER 
LAB 10 87020163 
DATE RECEIVED: 02104/87 

BARI Lt1 16.0 ppm 
CADNIUM 0.40 ppm 
CHRCl'1ILt1 24.5 ppm 
LEAD 483 ppm 
orTn n1'~C'~TTr»J V~~ ................................... , ,,,., 
CRESOL (1.0 ppm 
PENTACHLOROPHENOL (1.0 ppm 
AROCLOR 1016 (1 ppm 
AROCLOR 1221 (1 ppm 
AROCLOR 1232 (1 ppm 
AROCLOR 1242 (1 ppm 
AROCLOR 1248 (1 ppm 
AROCLOR 1254 (1 ppm 
AROCLOR 1260 <1 ppm 
AROCLOR 1262 <1 ppm 
EXTRACTION & CONCENTRATION YES 

87020164 
02/04/87 

17.4 ppm 
0.79 ppm 
18.7 ppm 
50.6 ppm 
YES 
<1.0 ppm 
(1.0 ppm 
(1 ppm 
(1 ppm 
(1 ppm 
<1 ppm 
<1 ppm 
(1 ppm 
(1 ppm 
(1 ppm 
YES 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.C. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556·8171 ':ngineering Consulting 

":hemical Analysis 

Laboratory Certification Number 1 0120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
OMAHA ,NE 68106 

CONTACT: HR. LANNY L. LEVELL 

CC/FC: AEWC/AEWCl 

SAMPLE 10 STA. 100 
AREA I 

PARAMETER 
LAB 10 87020240 
DATE RECEIVED: 02106/87 

BARI lJ1 
CADMI lJ1 
CHROMIUM 
LEAD 
ACiD DiGESTiON 
CRESOL 
PENTACHLOROPHENOL 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACT! (I-l & C(I-lCENTRATI (I-l 

22.9 ppm 
<0.20 ppm 
9.44 ppm 
26.2 ppm 
YES 
<1.0 ppm 
<1.0 ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
YES 

DATE: 02109/87 

RELEAS~ BY: ~d!!./ f'" GEORE ~GREENE PE, PHD 

STA. 100 
AREA 2 
o· 
87020241 
02/06/87 

48.6 ppm 
<0.20 ppm 
3.33 ppm 
50.2 ppm 
YES 
<1.0 ppm 
<1.0 ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
YES 

STA. 100 
AREA 3 
0' 
87020242 
02106/87 

14.9 ppm 
0.53 ppm 
3.36 ppm 
28.5 ppm 
YES 
<1.0 ppm 
<1.0 ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
YES 

STA. 100 
AREA 4 
6" 
87020243 
02106187 

9.80 ppm 
<0.20 ppm 
4.67 ppm 
21 .. 6 ppm 
YIOS 
<1.0 ppm 
<1.0 ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
<I ppm 
YES 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.e. 29407 

P.O. Box 30712 
Charleston, j.e. 29417 
Phone (803) 556-8171 >:ngineering Consulting 

hemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
O1AHA ,NE 68106 

CONTACT: HR. LANNY L. LEVELL 

CC/FC: AEWC/AEWCI 

SAMPLE ID STA. 100 
AREA 5 
16~ 

PARAMETER 
LAB ID 87020244 
DATE RECEIVED: 02/06187 

BARIlJ1 
CADMIlJ1 
CHR()1I lJ1 
LEAD 
ACjD DIGESii(i.i 
CRESOL 
PENTACHLOROPHENOL 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 124B 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACTION & CONCENTRATION 

21.9 ppm 
0.27 ppm 
8.04 ppm 
40.2 ppm 
YES 
(1.0 ppm 
(1.0 ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
<I ppm 
YES 

DATE: 02/09/87 

RELEASE~Y: ~ r': GEOR . GREENE PE,PHD 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.c. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 ~ngineering Consulting 

:hemical Analysis 

Laboratory Certification Number 10120 

CLI ENT: ANDERSON EXCAVATING '" t~RECKING CO. 
1824 SO. 20th STREET 
ONAHA ,NE 68106 

CONTACT: HR. LANNY L. LEVELL 

CC/FC: AEWC/AEWCI 

SAMPLE ID AREA 3 

. PARAMETER 

ST-2+50 
50' EAST 

LAB 10 87020481 
DATE RECEIVED: 02/13/87 

BARI Lt1 20.0 ppm 
CADHI Lt1 0.73 ppm 
CHROHllJI1 14.0 ppm 
LEAD 66.9 ppm 
ACID DIGESTION YES 
CRESOL (1.0 ppm 
PENTACHLOROPHENOL (1.0 ppm 
AROCLOR 1016 (I ppm 
AROCLOR 1221 (I ppm 
AROCLOR 1232 (I ppm 
AROCLOR 1242 (I ppm 
AROCLOR 1248 (I ppm 
AROCLOR 1254 (I ppm 
AROCLOR 1260 (I ppm 
AROCLOR 1262 (I ppm 
EXTRACTION '" CONCENTRATION YES 

DATE: 02/13/87 

RELEASED BY: uJ,~(M.~ 
~EORGE C G~E PE, PHD 

AREA 3 
ST-3+00 
50' EAST 
87020482 
02/13/87 

16.3 ppm 
1.17 ppm 
17.8 ppm 
36.0 ppm 
YES 
(1.0 ppm 
(1.0 ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
YES 



GENERAL ENGINEERING LABORATORIES 

"ngineering Cons'ulting 
,hemical Analysis 

Laboratory Certification Number 10120 

1313 Ashley Ri ver Road 
Charleston, S.c. 29407 

CLI ENT: ANDERSON EXCAVATING & l,RECKING CO. 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556,8171 

1824 SO. 20 th STREET DATE: 02/25/87 

;;:;:;::~:;;:;';;;;-~--~::'~~---::--:::":------':~:~~:~:~~:':::: 
PARAMETER 

8ARI L~1 
CAm11 Ut1 
CHROt11 UM 
LEAD 
CRESOL 

SAt1PLE I D AREA 4 
SAt1PLE 1 

LAB ID 87020824 
DATE RECEI')ED: 02/24/87 

18.9 ppm 
0.72 ppm 
32.0 ppm 
304 ppm 
{1.0 ppm 

PENTACHLOROPHENOL <1.0 ppm 
AROCLOR 1016 <1 ppm 
AROCLOR 1221 <1 ppm 
AROCLOR 1232 (1 ppm 
AROCLOR 1242 <I ppm 
AROCLOR 1248 <1 opm 
AROCLOR 1254 <1 ppm 
AROCLOR 1260 <1 ppm 
AROCLOR 1262 {I ppm 
EXTRACTION 8: CONCENTRATION YES 

AREA 4 
SAMPLE 2 

87020825 
02/24/87 

7.17 ppm 
0.54 ppm 
26.0 ppm 
168 ppm 
{1.0 ppm 
<1.0 ppm 
<1 ppm 
<I ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
<1 ppm 
YES 



GENERAL ENGINEERING LABORATORIES 

-:ngineering Consulting 
~hemical Analysis 

1313 Ashley River Road 
Charleston, S.c. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 

Laboratory Certification Number 10120 

CLI ENT: 

CONTACT: 

ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
OMAHA ,NE 68106 
NR. LANNY L. LEVELL 

DATE: 02/27/87 

RELEASrD BY: ~ 
: GEORG C. GREENE PE,PHD 

CC/FC: AEWC/AEWCI 
--------------------------------------------------------------------------------

SAMPLE 10 AREA 4 
8T-1 +50 

PARAMETER 

C-3-A 18" 
LAB 10 87020953 
DATE RECEIVED: 02/25/87 

BAR I Lt1 
CADNI Lt1 
CHRONILt1 
LEAD 
ACID DIGESTION 
CRESOL 
PENTACHLOROPHENOL 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACTION & CONCENTRATION 

23.3 ppm 
1.18 ppm 
18.8 ppm 
49.6 ppm 
YES 
<1.0 ppm 
(1.0 ppm 
(I ppm 
(I ppm 
(I ppm 
<1 ppm 
(I ppm 
(I ppm 
<1 ppm 
(I ppm 
YES 

AREA 4 
ST-i+50 
C-3-B 6" 
87020954 
02/25/87 

13.9 ppm 
0.44 ppm 
19.1 ppm 
134 ppm 
YES 
(1.0 ppm 
<1.0 ppm 
(I ppm 
(I ppm 
(I ppm 
(I ppm 
<1 ppm 
(I ppm 
(I ppm 
(I ppm 
YES 

AREA 4 
5T-i+SO 
C-3-C 6" 
87020955 
02/25/87 

14.5 ppm 
0.21 ppm 
<1.00 ppm 
159 ppm 
YES 
(1.0 ppm 
(1.0 ppm 
(I ppm 
(I ppm 
<1 ppm 
(I ppm 
(I ppm 
<1 ppm 
<1 ppm 
<1 ppm 
YES 

AREA 4 
5T-i +50 
C-3-D 6' 
87020956 
02/25/87 

23.9 ppm 
3.35 ppm 
21.4 ppm 
537 ppm 
YES 
(1.0 ppm 
(1.0 ppm 
<1 ppm 
(I ppm 
(I ppm 
(I ppm 
<1 ppm 
(I ppm 
(I ppm 
(I ppm 
YES 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston. S.c. 29407 

P.O. Box 30712 
Charleston. S.c. 29417 
Phone (803) 556·8171 ""'ngineering Consulting 

~hemical Analysis 

Laboratory Certification Number 10120 

CLIENT: 

CCNTACT: 

CC/FC: 

ANDERSON 
1824 SO. 
OI"AHA 
MR. LA'ffi 

AEWC/AEWCI 

EXCAUATING & WRECKING CO. 
20th STREET 

,NE 68106 
L. LEVELL 

SAMPLE 10 AREA 4 

PARA'1ETER 

ST-I+50 
C-3-E 6' 

LAB .J!> 87020957 
DATE RECEIVED: 02/25/87 

BAR I Lt1 
CADHILt1 
CHROt1I Lt1 
LEAD 
ACID DIGESTION 
CRESOL 
PENTACHLOROPHENOL 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACTION & CONCENTRATION 

8.46 ppm 
0.35 ppm 
17.3 ppm 
128 ppm 
YES 
<1.0 ppm 
<l.Oppm 
<l ppm 
<I ppm 
<l ppm 
<l ppm 
<I ppm 
<l ppm 
<l ppm 
<l ppm 
YES 

DATE: 02/27/87 

RELEAS%8Y: ~ 
;r-,.'GEORGE . GR E PE,PHD 

AREA 4 
ST-1 +00 
B-2-A 18' 
87020958 
02/25/87 

49.4 ppm 
1.07 ppm 
24.5 ppm 
374 ppm 
YES 
<l.0 ppm 
<l.Oppm 
< I ppm 
(I ppm 
<l ppm 
<I ppm 
<l ppm 
<I ppm 
<I ppm 
<I ppm 
YES 

AREA 4 
ST-I +00 
8-2-8 6' 
87020959 
02/25/87 

15.4 ppm 
0.74 ppm 
24.7 ppm 
123 ppm 
YES 
<1.0 ppm 
<1.0 ppm 
<I ppm 
<I ppm 
(I ppm 
<1 ppm 
(I ppm 
(I ppm 
<I ppm 
(I ppm 
YES 

AREA 4 
ST-I+OO 
8-2-C 6' 
87020960 
02/25/87 

64.9 ppm 
0.87 ppm 
27~7 ppm 
172 ppm 
YES 
(1.0 ppm 
(1.0 ppm 
(I ppm 
<I ppm 
<I ppm 
(I ppm 
(I ppm 
(I ppm 
<I ppm 
(I ppm 
YES 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston. S.c. 29407 

P.O. Box 30712 
Charleston. S.c. 29417 
Phone (S03) 556-S171 "'ngineering Consulting 

hemical Analysis 

Laboratory Certification Number 10120 

CLI ENT: 

CONTACT: 

CC/FC: 

ANDERSON 
1824 SO. 
ONAHA 
MR. LAI'NY 

AEWC/AEWCI 

EXCAVATING & WRECKING CO. 
20th STREET 

,NE 68106 
L. LEVELL 

SAMPLE 10 AREA 4 
ST-! +00 

PARJOoMETER 

B-2-D 6' 
LAB 10 87020961 
DATE RECEIVED: 02/25/87 

BAR I l.t1 
CADt1I l.t1 
CHROMIl.t1 
LEi'!!> 
ACID DIGESTION 
CRESOL 
PENTACHLOROPHENOL 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACTION & CONCENTRATION 

95.4 ppm 
1.33 ppm 
5.45 ppm 
198 ppm 
YES 
{I.O ppm 
{I.O ppm 
{I ppm 
{I ppm 
{I ppm 
{I ppm 
<I ppm 
(1 ppm 
{I ppm 
{I ppm 
YES 

DATE: 02/27/87 

RELEASE~Y: «:~ fir I GEORG • GREENE PE,PHD 

AREA 4 
51-1 +00 
B-2-E 6' 
87020962 
02/25/87 

61.4 ppm 
0.38 ppm 
9.36 ppm 
65.6 ppm 
YES 
<I.O ppm 
{I.O ppm 
{I ppm 
{I ppm 
{I ppm 
{I ppm 
{I ppm 
<I ppm 
{I ppm 
{I ppm 
YES 

AREA 5 
CT_.., ... dn ..... ~.,,, 

51' WEST 
87020963 
02/25/87 

25.8 ppm 
0.89 ppm 
87.4 ppm 
130 ppm 
YES 
{I.O ppm 
(1.0 ppm 
(I ppm 
{I ppm 
{I ppm 
{I ppm 
{I ppm 
(I ppm 
{I ppm 
{I ppm 
YES 

AREA 5 
CT_~..Lnn 
.... , -'TUU 

55' WEST 
87020964 
02/25/87 

27.6 ppm 
1.60 ppm 
25.2 ppm 
93:6 ppm 
YES 
{I.O ppm 
{I.O ppm 
(I ppm 
(I ppm 
{I ppm 
{I ppm 
{I ppm 
{I ppm 
{I ppm 
{I ppm 
YES 



GENERAL ENGINEERING LABORATORIES 

"'.ngineering Consulting 
hemical Analysis 

Laboratory Certification Number 10120 

1313 Ashley River Road 
Charleston, S.c. 29407 

/ 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
OMAHA • NE 68106 

CONTACT: HR. LANNY L. LEVELL 

DATE: 02/27/87 

RELEASEDJ:Y: ~~ r' 'GEORE C. GREENE PE. PHD 
CC/FC: AEWC/AEWCl 

SAMPLE 10 AREA 4 

PARAMETER 

ST-2+50 
25' WEST 

LAB 10 87020965 
DATE RECEIVED: 02/25/87 

BARI Lt1 
CADHIUH 
CHRC!1! Lf1 
LEAD 
ACID 01 GESTI 0'-1 
CRESOL 
PENTACHLOROPHENOL 
AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACTlO'-l & CO'-ICENTRATIO'-I 

38.1 ppm 
2.15 ppm 
25.0 ppm 
149 ppm 
YES 
<1.0 ppm 
<1.0 ppm 
(1 ppm 
(1 ppm 
(1 ppm 
<1 ppm 
(1 ppm 
<1 ppm 
(1 ppm 
(I ppm 
YES 



GENERAL EN(;Il'.'EERP\(; L\BOI{,\'\O({((-'; 
1313 Ashley Riyt'f RO:Ld 
Charleston. S.C. 29407 

P.O. Sox .~{1712 
Cha!\c:-.(nn. S.C. ::'<LlI
Phone (X().~) )5()· S Ii I C.ngincering Consulting 

hemical Analysis 

Laboratory Certification Number 10120 

CLl ENT: ANDERSON EXCAVATING & l~RECKING CO. 
1824 SO. 20th STREET 
OMAHA ,NE 68106 

CONTACT: HR. LANNY L. LEVELL 

CC/FC: AEWC/AEWC2 

PARAMETER 

CADHI I..t1 
LEAD 
ACID DIGESTION 

SAMPLE 10 C-3 A 

LAB 10 87030026 
DATE RECEIVED: 03/02187 

0.71 ppm 
199 ppm 
YES 

DATE: 03/03/87 

RELEASEbBY: ~~ / 
iLl GEO . GREENE PE, PHD 

C-3 B 

87030027 
03/02187 

0.20 ppm 
648 ppm 
YES 

C-3 C 

87030028 
03/02187 

0.89 ppm 
215 ppm 
YES 

C-3 0 

87030029 
03/02187 

{0.20 ppm 
112 ppm 
YES 



GENERAL EN(;INEERI-"(; L:\B()Rt\T()I{jI~ 
1313 Ashley River Road 
Charleston, S.c. 2Q.j07 

P.O, Box ~(}71:2 

Ch;Jrk'\wn. S.c. :'.{)J 1-
Phone (~(l~ i 5.'\h :-; 1 '7 I r:'ngincering Consulting 

hemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CD. 
1824 SO. 20th STREET 
OMAHA ,NE 68106 

CONTACT: MR. LANNY L. LEVELL 

CC/FC: AEWC/AEWC2 

PARAMETER 

CADMIlJ1 
LEAD 
ACID DIGESTION 

SAMPLE ID C-3 E 

LAB ID 87030030 
DATE RECEIVED: 03/02/87 

686 ppm 
YES 

DATE: 03/03/87 

RELEAS~8Y: ~/ r' : GEORGE C. GREENE PE,PHD 

C-3 F 

87030031 
03/02/87 

103 ppm 
YES 

C-3 G 

87030032 
03/02/87 

76.2 ppm 
YES 

SITE 250 A 

87030033 
03/02/87 

1.30 ppm 
126 ppm 
YES 



GENERAL E:\(;!:"IEER!:\(; L\\lO!{.\TOl{ll--; 
1313 Ashley River RO;ld 

Charleston. S.C. 29407 
P.O. Bn\ l()712 
Ch;III(.',,((1n. S.t '. 2<)·ll
PhOllL' (~(\1i ))h-I-;J-;'\ -'1gincering Consulting 

,'lcmical Analysis 

Laboratory Certification Number 10120 

CLl ENT: 

Cll'lTACT: 

CC/FC: 

ANDERS(»l 
1824 SO. 
OMAHA 
MR. LAI'Nf 

AEWC/AEWC2 

EXCAVATING & WRECKING CO. 
20th STREET 

,NE 68106 
L. LEVELL 

DATE: 03/03/87 

RELEASED BY: "lit ~.! ~:GEO~~ GREENE PE,PHD 

SAMPLE ID SITE 250 B SITE 250 C SITE 250 D SITE 250 E 

PARAMETER 

CADMI Lt1 
LEAD 
ACID DIGESTI(»l 

LAB ID 87030034 
DATE RECEIVED: 03/02187 

1.18 ppm 
61.0 ppm 
YES 

87030035 
03/02187 

3.70 ppm 
254 ppm 
YES 

87030036 
03/02187 

1 • 32 ppm 
66.4 ppm 
YES 

87030037 
03/02187 

<0.20 ppm 
<1.00 ppm 
YES 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.c. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556·8171 "ngineering Consulting 

hemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
OMAHA ,NE 68106 

CONTACT: MR. LANNY L. LEVELL 

CC/FC: AEWC/AEWC! 

DATE: 03/03/87 

RELEASE%BY: ~ / r -: GEORGE . G EENE PE, PHD 

SAMPLE ID ST. 200 A ST. 200 B ST. 200 CST. 200 D 

PARAMETER 

CADMIUM 
ACI D DI GESTI ON 

LAB ID 87030038 
DATE RECEIVED: 03/02/87 

0.38 ppm 
YES 

87030039 
03/02/87 

1.11 ppm 
YES 

87030040 
03/02/87 

2.28 ppm 
YES 

87030041 
03/02/87 

0.35 ppm 
YES 



GENERAL ENGINEERING LABORATORIES 

.I 

1313 Ashley River Road 
Charleston, S.C. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 "'.ngineering Consulting 

hemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
OI1AHA ,NE 68106 

CONTACT: HR. LANNY L. LEVELL 

CC/FC: AEWC/AEWC2 

DATE: 03/03/87 

RELEASE~ BY: tl¥.~ < 
r~'- GEORGE • GREENE PE, PHD 

SAMPLE 10 ST. 200 EST. 240 A ST. 240 B ST. 240 C 

PARAMETER 

CADMIUH 
CHROHIUH 
ACID DIGESTION 

LAB ID B7030042 
DATE RECEIVED: 03/02/B7 

0.96 ppm 

YES 

87030043 
03/02/87 

26.5 ppm 
YES 

87030044 
03/02/87 

27.4 ppm 
YES 

87030045 
03/02/87 

13.4 ppm 
YES 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston. S.C. 29407 

P.O. Box 30712 
Charleston. S.C. 29417 
Phone (803) 556-8171 Engineering Consulting 

Chemical Analysis 

Laboratory Certification Number 10120 

CLIENT: BWIRotf'IENTAL & SAFETY DESIGNS, INC 
P.O. BOX 341315 
MEMPHI S ,"TN 381 B4 

C!NTACT: MR. J. SPEAKMAN, PhD, PE 

CLI ENT CODE: ENSA 

PARAMETER 

AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROClOR 1254 
AROClOR 1260 
AROCLOR 1262 

SAMPLE 10 PCBI 

LAB 10 B6030B69 
DATE RECEIVED I 03/28/B6 

(0.5 ppm 
{0.5 ppm 
{0.5 ppm 
(O.~ ppm 
(O.~ ppm 
(O.~ ppm 
{O.S ppm 
(0.5 ppm 

DATE: 04/09/86 

RELEASED BY~<!:fi~ 
, . RE E, 0 

PCB2 

B6030B70 
03/28/B6 

(0.5 ppm 
<0.5 ppm 
<0.5 ppm 
(0.5 ppm 
(0.5 ppm 
(O.~ ppm 
{0.5 ppm 
(0.5 ppm 



GENERAL ENGINEERING LABORATORIES 

'~gineering Consulting 
"~:hemical Analysis 

Laboratory Certification Number 10120 

1313 Ashley River Road 
Charleston, S.C. 29407 

CLI ENT: ANOERSctl EXCAVATING &, WRECKING CO. 
1824 SO. 20th STREET 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 

DATE: 03/03/87 
0HAf'A ,NE 68106 

CctlTACT: MR. LANNY L. LEVELL RELEASEi BY: t2 fir WJ4) 
f'~: GEORGE C. GREENE PE,PHO 

CC/FC: AEWC/AEWC2 

PARAMETER 

CHROHILtI 
ACID OIGESTlctl 

SI't1PLE 10 ST. 240 0 ST. 240 E 

LAB 10 87030046 
DATE RECEIVED: 03/02187 

22.2 ppm 
YES 

87030047 
03/02187 

12.6 ppm 
YES 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.c. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 -;ngineering Consulting 

:hemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
OMAHA ,NE 68106 

CONTACT: HR. LANNY L. LEVELL 

CC/FC: AEWC/AEWC2 

PARAMETER 

BARI lJ1 
CADHIlJ1 
CHROMIlJ1 
LEAD 
ACiD DiGESTiON 

SAMPLE ID B-2 A 

LAB ID 87030048 
DATE RECEIVED: 03/03/87 

13.2 ppm 
0.38 ppm 
3.58 ppm 
85.8 ppm 
YES 

DATE: 03/04/87 

RELEAS~ BY: ((jJ!Wuw ;r.: GEOR C. GREENE PE,PHD 

B-2 B 

87030049 
03/03/87 

43.0 ppm 
2.96 ppm 
10.6 ppm 
119 ppm 
YES 

B-2 C 

87030050 
03/03/87 

120 ppm 
YES 

B-2 D 

87030051 
03/03/87 

120 ppm 
YES 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.C. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 'engineering Consulting 

hemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
ONAHA ,NE 68106 

CONTACT: MR. LANNY L. LEVELL 

CC/FC: AEWC/AEWC2 

PARAMETER 

LEAD 
ACID DIGESTION 

SAMPLE ID B-2 E 

LAB 10 87030052 
DATE RECEIVED: 03/03/87 

16.9 ppm 
YES 

/ 

DATE: 03/04/87 

RELEASE~}Y: r:l.J{~/ r': GEORGE . GREENE PE, PHD 

8-2 F 

87030053 
03/03/87 

19.0 ppm 
YES 

B-2 G 

87030054 
03/03/87 

73.1 ppm 
YES 



GENERAL ENGINEERING LABORATORIES 

/ 

1313 Ashley River Road 
Charleston, S.c. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556·8171 ~ngineering Consulting 

.1emical Analysis 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
Il'1AHA ,NE 68106 

CONTACT: MR. LANNY L. LEVELL 

CC/FC: AEWC/AEWC3 

PARAMETER 

CADNI l.t1 
ACID DI GESTI ON 

SAMPLE 1D B-2 A 
03/04/87 

LAB ID 87030156 
DATE RECEIVED: 03/04/87 

1.20 ppm 
YES 

DATE: 03/05/87 

RELEAS'18Y : 121f:Cu.ve/ r': GEORGE . GREENE PE, PHD 

B-2 B 
03/04/87 

87030157 
03/04/87 

0.36 ppm 
YES 

8-2 C 
03/04/87 

87030158 
03/04/87 

0.38 ppm 
YES 

B-2 D 
03/04/87 

87030159 
03/04/87 

0.20 ppm 
YES 



I/bJ 
'"'ngineering Consulting 

hemical Analysis 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.c. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556·8171 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET DATE: 03/05/87 

;;;;:;::,~::;;;;_~:_L:::~~_:_:' __ ::::: ______ '~::::t:;::~~:~~_~L:~:P": 
PARAMETER 

CADMIlJ1 
ACID DIGESTION 

SAMPLE 10 B-2 E 
03/04/87 

LAB 10 87030160 
DATE RECEIVED: 03/04/87 

0.98 ppm 
YES 

ST. 200 A ST. 200 B ST. 200 C 
03/04/87 03/04/87 03/04/87 

87030161 
03/04/87 

2.00 ppm 
YES 

87030162 
03/04/87 

1.37 ppm 
YES 

87030163 
03/04/87 

1.11 ppm 
YES 



GENERAL ENGINEERING LABORATORIES 

<:ngineering Consulting 
hemical Analysis 

Laboratory Certification Number 10120 

1313 Ashley River Road 
Charleston, S.C. 29407 

CLI ENT: ANDERSIl'I EXCAVATING & WRECKING CO. 

P.o. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 

1824 SO. 20th STREET DATE: 03/05/87 

;;:;;;:,~:::~::;;;;_c:_~:::~~_:_:: __ :::": ______ ::c::::~~:"~~~~:_:E:':: 
PARAMETER 

CADMI Lt1 
ACID DIGESTION 

SAMPLE 10 ST. 200 E 
03/04/87 

LAB 10 87030164 
DATE RECEIVED: 03/04/87 

0.34 ppm 
YES 

.I 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S,C. 29407 

/ 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 r::ngineenng Consulting 

_:hemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ANOERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
OMAHA ,NE 68106 

CONTACTl MR. LANNY L. LEVELL 

CC/FCl AEWC/AEWC2 

DATE l 03/05/87 

RELEASEO BY: all: du&/ f't.' GEORGE ~ GREENE PE, PHO 

SAMPLE 10 ST. 240 A ST. 240 B ST. 240 CST. 240 0 

PARAMETER 

CHRIl1ILt1 
ACIO 01 GESTI ON 

03104/87 03/04/87 03/04/87 03/04/87 

LAB 10 B7030165 
DATE RECEIVEOl 03/04/87 

6.08 ppm 
YES 

B7030166 
03/04/87 

87030167 
03/04/87 

(1.00 ppm 2.67 ppm 
YES YES 

87030168 
03/04/87 

20.9 ppm 
YES 



engineering Consulting 
hemical Analysis 

/ 

GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.C. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 

Laboratory Certification Number 10120 

CLI ENT: ANDERSctl EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET DATE: 03/05/87 

;~~:~~~_~:_'=:'~_:_:: __ ':::: ______ ::~:'Z;~~R~~:~_'~:::: 
PARAMETER 

CADMI Lt1 
LEAD 
ACID DIGESTION 

SAMPLE ID ST. 250 A ST. 250 8 ST. 250 CST. 250 D 
03/04/87 03/04/87 03/04/87 03/04/87 

LAB ID 87030169 
DATE RECEIVED: 03/04/87 

0.94 ppm 

YES 

87030170 
03/04/87 

0.96 ppm 

YES 

87030171 
03/04/87 

1.37 ppm 
37.8 ppm 
YES 

87030172 
03/04/87 

0.98 ppm 
48.4 ppm 
YES 



GENERAL ENGINEERING LABORATORIES 

"ngineering Consulting 
,lemical Analysis 

l3 13 Ashley River Road 
Charleston, S.c. 29407 

P.O. Box 30712 
Charleston, S.C. 29417 
Phone (803) 556-8171 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
OMAHA ,NE 68106 

CONTACT: HR. LANNY L. LEVELL 

CC/FC: AEWC/AEWC2 

PARAMETER 

CADMIUM 
ACID DIGESTION 

SAMPLE 10 ST. 250 E 
03/04/87 

LAB 10 87030173 
DATE RECEIVED: 03/04/B7 

1.18 ppm 
YES 

DATE: 03/05/87 

RELEASE~BY: f21Jf. addU) r" .' GEORGE . GREENE PE, PHD 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.c. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 "ngineering Consulting 

.hemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ANOERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
OMAHA ,NE 68106 

CONTACT: MR. LANNY L. LEVELL 

CC/FC: AEWC/AEWC3 

PARAMETER 

LEAO 
ACID DIGESTION 

SAMPLE ID C-3 A 
03104/87 

LAB ID 87030174 
DATE RECEIVED: 03/04/87 

278 ppm 
YES 

DATE: 03/05/87 

RELEASED BY: ~U&ul ft : GEORGE • GREENE PE,PHD 

C-3 B 
03/04/87 

87030175 
03/04/87 

33.9 ppm 
YES 

C-3 C 
03/04/87 

87030176 
03/04/87 

80.4 ppm 
YES 

C-3 D 
n':)/n.d,/Q., 
v..." u--. ... .... 

87030177 
03/0~/87 

295 ppm 
YES 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.c. 29407 

J 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556·8171 -ngineering Consulting 

_hernieal Analysis 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
OMAHA ,NE 68106 

CONTACT: HR. LANNY L. LEVELL 

CC/FC: AEWC/AEWC3 

PARAMETER 

LEAD 
ACID 01 GESTI ON 

5.4MPLE 10 C-3 A 30' 
15'W 5'N 

LAB 10 87030240 
DATE RECEIVED: 03/06/87 

38.2 ppm 
YES 

DATE: 03/06/87 

RELEASE! BY: ilt!I~ r.: GEORGE C:GREENE PE, PHD 

C-3 B 30' C-3 C 30' 
20'W IS'W 5'5 

87030241 
03/06/87 

27.6 ppm 
YES 

87030242 
03/06/87 

44.3 ppm 
YES 

C-3 0 30' 
ij.lS 5'W 

87030243 
03/06/87 

72.4 ppm 
YES 



GENERAL ENGINEERING LABORATORIES 

f 

1313 Ashley River Road 
Charleston, S.c. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-8171 engineering Consulting 

_:hemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
OMAHA ,NE 68106 

CONTACT: MR. LANNY L. LEVELL 

CC/FC: AEWC/AEWC3 

PARAMETER 

CADMI LtI 
LEAD 
ACID DIGESll()'oj 

SAMPLE ID 

LAB 10 
DATE RECEIVED: 

C-3 E 30' 
15'S 5'E 

87030244 
03/06/87 

34.2 ppm 
V"" ,~" 

DATE: 03/06/87 

RELEASE~)Y: r21/ta,v r ~ r GEORGE . GREENE PE, PHD 

C-3 F 30' 
20'S 5'E 

87030245 
03/06/87 

28.7 ppm 
YES 

ST. 250 A 
25'W IS'SE 
30 • 
87030246 
03/06/87 

0.53 ppm 

YES 

ST. 250 8 
25'W 5'W 
OF A 30' 
B7030247 
03/06/87 

1.00 ppm 

YES 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley Ri ver Road 
Charleston, S,c. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556·8171 "ngineering Consulting 

hemical Analysis 

Laboratory Certification Number 10120 

CLl ENT : ANDERSON 
1824 SO. 
OMAHA 

CONTACT: MR. LANNY 

EXCAVATING & WRECKING CO. 
20th STREET 

,NE 68106 
L. LEVELL 

CC/FC: AEWC/AEWC3 

SAMPLE 10 51. 250 C 
25'W 5'N 
30' 

LA8 10 87030248 
PARAMETER DATE RECEIVED: 03/06/87 

CAOMII11 
ACID olGESTl(JoI 

0.78 ppm 
YES 

DATE: 03/06/87 

RELEASEO 8Y: t2Jt! ~/ 
~: GEORGE C. GREENE PE,PHD 

ST. 250 0 
56'E 10'N 
18' 
87030249 
03/06/87 

1.07 ppm 
YES 

ST. 250 E 
61'E 5'N 
18' 
87030250 
03/06/87 

1.18 ppm 
YES 

ST. 250 F 
56'E 
30' 
87030251 
03/06/87 

3.33 ppm 
YES 



GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charleston, S.c. 29407 

P.O. Box 30712 
Charleston, S.c. 29417 
Phone (803) 556-817r' Engineering Consulting 

:hemical Analysis 

Laboratory Certification Number 10120 

CLIENT: ANDERSON EXCAVATING & WRECKING CO. 
1824 SO. 20th STREET 
OMAHA ,NE 68106 

CONTACT: MR. LANNY L. LEVELL 

CC/FC: AEWC/AEWC2 

DATE: 03/10/87 

RELEASED BY: ~~ 
~~'-GEORGE C. GREENE PE,PHD 

SAMPLE 10 ST. 200 A ST. 200 B 

PARAMETER 

CADMI Lt1 
ACID 01 GESTI ON 

03/09/87 

LAB ID 87030289 
DATE RECEIVED: 03/09/87 

0.59 ppm 
YES 

03/09/87 

87030290 
03/09/87 

(0.20 ppm 
YES 



Source: EnSafe fIles. 

Prior to Final Closure 

Analytical Data - October 2, 1987 
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>1E::THYL~~.!':F CHLrJP I DE 
=:HL,Ji-~:UF ()F:r1 
,.,l,i-TRICHLORO~THAI~~ 

::ARBON TI~T!~ACHLORIDE 

1,2-DIC!~LOROETHANE 

TRICHLOROETHYLENE 
TETRACHLOROETHYLENE 
TOLUENE 
DICH~OROFLUOROMETHANE 

TRICHLORCFLUOROMETHANE 
DIETHYL ETHER 
METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE 
ETHYLE;\lE DXIDE 

;" . 
,'I· . 

-,' ,"-,.,' 1 , •• ,-, 
I 1' ___ "', 

'- j_!!._' :1 

1. CI 

':. " c· 
1 .. :) 

METHOD DETECTION LIMIT 
(ppb) 

5.0 
5~(J 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 



, ~.~ :.~-: .,:t.-4 .,; . 
~;1-: -. , L . -

~-' .. - . ::. .. ; ." .,"t' .: 5.-,~"7 ::'/05, r ::'/):/~7 1~;0::Si ,- "t' -."'1" :~' i'~:71 3; --
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;'3 "e:~; ,;,~ - c -

" - '.",,...p' "'~".,r o~l ""L &DL BDL ".' !""" BDL BDL -.' ... -.." .I~.J, 1~-I.,~,lC tluL CUL <:.i .... 

·'·Jr~Z~,'E 3DL 3DL SDL BDl BDL 3~ ~ BDL ""' ~ ,." 

"L :;.1 ... 
;:. :~.T ~CH~DRCFI1E!'JL. BDL m BDL BOl BOl 3Dl BDL ?DL EDL 
F:P~~LDEHYD: B"' 'L SOL BDL BOl BDl BJL ,Dl m BD~ 
;i?!Dl~'E EDL ?H 3DL BDl BOl BDL SD~ BOl sa 
[,EoOl lTS~~U BOl SDL BOl BDl BDl BOl BOl BDl BDl 

(as rec:ei yEe ppbl 
i'ETHT'lENE CHLORItE anl SDL BDL BOL BOl BOl BOl BDl fDL .", 
C;;lOROFORM BOl BDL BOl BDl BDl BDl BDl BOl r ;'1' 

'.L 

1, 1, 1 "TRICHLOROETHANE BOl BDl BOl BOl BOl Bel BDL BDL BDL 
:ARBON TETRACHLORIDE BDL BDl BOl BDl BOl BOl BDl BOl POL 
: I 2-D I CHLGP.OETHANE BOl BDl BDl BOl BDL BOl BOl BDl .. ,,,, 

r .... 
i2:CHLOROETHYLENE BOl B"' 'L BOl BDl BOl BDl BDl B:1L eDL 
TETRACHI..GRCE';'HYLENE BOl BOl BOl BDl BDl BOl EDl BOl BDl 
TOLUENE BOl BOL BDl BDl BDl BOl BOl BDl aOL 
D!CHLCROFLUOROMETHANE BOL aOL BOl BDl BOl &DL BOl BOl BOl 
iR 1 CHLORGFLUO~.DETHANE SOL !t"" Dn, BDL BDL BDl BOl BDl BDl DUL ""' TRICHLOROFLUOROMETHANE BDL SOL BOl BDl BOl tlDL BOl BDl BOL 
O,ETHYl ETHER BOl 15.4 39.3 44.0 40.0 BOl BOl BDl BDl 
"ETHYL ETHYL KETONE BOL BOl BOl BDl BDl BOl BOl BOl BDl 
METHYL ISOBUTYL KETONE BDl BDl BOl BDl BDl BDl BOl BOl SOL 
ETHYLENE OlIOE BOL BOl BDl BOl BDl iiOL BOl BDl EDl 

3DL " BELOW DEiEmON LIMIT 



... : - .. 
! -~ . , . 

- ",- " . 
1 \ .' ....... ,,""' :.) .... 1):, '~7 . "",,:- -- . .' I 'j .. , :,. 

a:s ----, -~ . :;:_"!.n::1.,; ~~s 

: -:'~l."'::eV:'::::NE B:L BDL 
~YDRA~:"E eDL BDL 
F ENT ~~,~~OEC~'~~~:CL BDL BDL 
;J~.~~_::rr':£ BDL BjL 
?Y;:nD:~,: BDL BDL 
CRESOL ,:TJTAU BDl BDL 

{as receiv'2d pp~} 

METHYLE'iE CHLORIDE BDl BDl 
:HLG~O';3R~ BDl BDL 
11 1, :--~LCMLDRC:THANE SOL BDL 
:'~RBm, ;nR~CHL0RI~E BDL B" W" 
i,2-J:CHLaRDET~~NE BDL EOl 
TRICH~jROEiHYLEN£ BOl BDL 
TETRACK 0; CE~ ~y Lel',E BOl BDl 
TJLUENE BDl BOl 
JiCHLORilFLGGROriEThi1NE on, 

"UL SOL 
TRICHlQ,OFLUOROETHANE BOl BOl 
TRICHLGROFlUCRO~ETHANE BOl BOl 
DIETHVl ETHER BOl BOl 
~ETHVl ETHYL KETONE BOl DDL 
"ETHYL ISOBUTYl KETONE BDl BOl 
mVlENE OXIDE BOl BOl 

BOl - BElQ~ ,ETECTION ll"IT 

~~~:i~;Y JP:E~ N~~BER ~02: - :~: [:?=~l 

sen :,t'tP~~s 

~-o Z -7 r --: 

F:,'r:::J87 :010:187 ~,;iL)~i8: 

SOL BDl ~DL 

BDL BOl B'" "" SDl BDL ,Dl 
Btl BOl 8~~ 

BOL BDl BOl 
BDl BDl BOl 

BDl BDl BOl 
BDL BDl BJl 
BDl BDl SDl 
BOl BDl BOl 
BOl BDl BOL 
BOl BOl BOl 
BOl DDl BOL 
BDl BDl BOl 
BDL 8!!l BDl 
BOl BOl BDl 
BOl BOl BDl 
BOl BDl BOl 
BOl BOl BOl 
DOL BDl BDl 
BDl BOl BOl 

, -, 
:0/1):,'8""' 

PDL 
SOL 
BDL 
"T" 
DilL 

BDL 
BDL 

BDL 
BOL 
BDl 
,Dl 
liOl 
BOl 
BOl 
BOl 
BOl 
BOl 
BOl 
BOl 
BOl 
BOl 
BOl 

i-e < ,- " ' -. . ",,,"",,.... .. 
~OJ:)·:/3-: 

' , ,,, .. ,:~ 
1 ~ . '.'':' . : ' . , 

ED'_ B'" .. ", 
"" t..i .. 

B~L 3~L BDL 
~1'1' _u" BDl BDL 
BD~ BDL 3~L 

BOl BDt BOO u" 
BtL BDl BDL 

BDL BDL Bill 
B,L BDL BDl 
BDl BOl EOL 
BDl BOl BOl 
BOl BDl BDl 
BDl BOl BD:.. 
BDL BOl BDl 
BDL BDl BOl 
BOl BOl BDl 
BOl BOl BDl 
BDl BOl BOl 
BOl 15,5 BOl 
BnL BOl BDl 
BOl BOl BOl 
BDL BOl BOl 



is re·:ei .. ~d ~p,i 

: -~~: [;8P {,I L: I r~'E 

: Eln ~CHL,RDPHENOL 
FCF:~ALuEhYnE 

rYRIDINE 
- CRESCL :, TOTAL) 

(eS r2ceivEj ppb) 
~ETH"(LENE CH:":RI:lE 
CHLOROFORM 
1, 1, l-TRICHLOROETHANE 
CAPBGN mRACHLORIOE 
1, 2-D I CHLOROETHANE 
TRICHLOROETHYLENE 
TETRACHLOROETHYLENE 
TOLUENE 
DICHLOROFLUOROMETHANE 
TRICHLOROFLUOROETHANE 
TRICHLCROFLUOROMETHANE 
OI"THYL ETHER 
METHYL ETHYL KETONE 
r.ETHYL ISOBUTYL KETONE 
ETHYLENE ,110E 

1-3 
10/D~/37 

SDL 
BOL 
SOL 
BOL 
"", DUL 

BDL 

BOL 
BOL 
BOL 
BOL 
SOL 
DDL 
BDL 
SDL 
BDL 
DDL 
BOL 
BDL 
BDL 
BDL 
DOL 

','-~ 

~DL 

BDl 
BOL 
BOl 
BDL 
8:ll 

BDL 
BDL 
BeL 
SDL 
BDl 
SDL 
enL 
BOl 
BOL 
BDL 
BOl 
SOL 
BOL 
SOL 
EDL 

Y • -, 

BDL 
BOL 
BDL 
BDL 
B~L 

~Dl 

B~L 

BDL 
BOL 
BDl 
'nl uu. 

SOL 
BDL 
SOL 
BOL 
SOL 
6.4 
SOL 
SOL 
SDL 

-. - - . -, ... ,'., .... ,-' .-
_"';:.J' <"I~~ ;"'~,..._i 

1-8 
;(,;02/37 

SDL 
BOL 
BOL 
SDL 
BOL 
BOL 

SOL 
SOL 
BDL 
BDL 
BDL 
BDL 
SOL 
BOL 
SDL 
SOL 
BOL 
BOL 
BOL 
BOL 
BOL 

B~~ 

BIlL 
BOL 
BOL 
BOl 
BOL 

SDL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
SOL 
BDL 
BIlL 
BOL 
B.4 
BDL 
BOL 
BOL 

X -6 

BD~ 

BuL 
SOL 
SOL 
BOL 
BOL 

BDL 
&O~ 

SDL 
BDt 
BDL 
BDL 
BOL 
BOL 
BOl 
BDL 
.DL 

21.6 
BOL 
BOl 
SDL 

BDL 
B~L 

BDL 
BDL 
SDL 

BDL 
~,n, 

OJJi., 

BDL 
BD~ 

dOL 
eOl 
BOL 
BOL 
SOL 
BDL 
BOL 

16.S 
BOl 
BDl 
BOl 

2DL 
SDL 
BD .. 
BDL 
SDL 
BDl 

EOL 
BOL 
BOL 
BOl 
BDl 
BOl 
BOL 
BDl 
BDL 
BOl 
BOl 
BOl 
BOl 
SOL 
BOl 

. .':, 

Br:. 
EDl 
BeL 
BDL 

3~L 

BDL 
BIlL 



- '" -, ... : ... , r _: ., ~'-8 ~-7 

;-~: '-~ :;7E 1(;<'~/37 !i)r'0i/97 

, -- rl?('; 1 ,'I;: :: t" <:= 
: -4:'!:,'~U' ~ ~:: ~ 't; SOL oDL 
~iD;AZISE tiLL BOL 
~ ENT ~CHLOhCP!-'·:NQL SOL BOL 
F:RMHLDEtrYr:~ BOL BDL 
PYRIDar: Bel r,,,, 

DU" 

CRES8L (":'0-:- ~i..; BDL BDL 

las r2ceivej ~:b: 

~ETHVLENE C).'LJh: C~ BDL 30L 
CHLCROFORM BDl BDL 
1,1, l-TRICHLO;OE"ANE BDl BOl 
CARBON TETR~CHLJRIDE SOL BOL 
1! 2-DICHLGRGETHANE BDL BOL 
1RICHLORCETHYLENE BOL SDL 
TETRACHLOROE T:, t LENE BOL BOl 
TOLUENE BOL BOL 
DICHLORCFLUGRJ"ETHANE BOl BOL 
7RICHlOROFLVOPCETHANE BOl BOL 
TR 1 CHlOROFLLO,O~EiHm BOl BDl 
DIETHYl ETHER BDL BOl 
METHYL ETHYL KETeNE BOL BOl 
METHYL ISOBUT'IL KETONE BOl BOl 
ETHYLENE om: BOl BOL 

BDL - BEL~il ~:"'E:T!C~~ Ll~lT 

-~, T .... -, -. "~1,-\' .,,' .... -., ... " 
;;.: _ ' -: ., _.'" J I ''';.. ~ .. -' _"". . 

~-e W-5 
!;)'!'):/~7 101 :):/87 

BDL SOL 
BDL BOL 
BDL BOL 
BOL BDL 
BDL ~DL 

BeL BOL 

BDl BOl 
BOL BOL 
BOl BOl 
BOL BOL 
BOl BOL 
SDL on, ... 
BOl BOl 
BDL BOL 
BDL BOL 
BDL BOl 
BOl BOL 
BDL BDL 
BOl BOl 
BOL BOl 
BOL BDL 

-.- :,[, "L __ ~ ~_-,r." .... 

~-, 

Dr;:;?: 

B~L 

BDL 
SOL 
BDL 
BDL 
BOL 

BOl 
BOL 
SOL 
BOl 
BtL 
SDL 
BOL 
BOL 
BDL 
BDl 
BOl 
BOL 
BOL 
B"' .. 
E:lL 

\J-5 
t,:,0:,87 

F,rI' 
C~"" 

BDL 
BOL 
BOL 
BOL 
BOL 

BDl 
BOl 
BDL 
BOl 
BOl 
BOL 
BDL 
BDL 
BOl 
BOL 
BOL 
BOL 
BOl 
BOl 
EOl 

'1-6 ',-7 ,J-6 
1(~/(J2/87 lCJG:/97 ~:j / ,:i2/ 37 

BDI.. BD:.. r,II' 
~lJ .... 

SOL SOL SOL 
BDL BOL BOL 
BDL BDL BLL 
BDl SOL BOL 
BOL BDl M' DU" 

BDl BDl BDl 
BOL BDl BDl 
BDl BOl BOL 
BOL BOL BOl 
BOl BOL BOL 
BOl BOL BDL 
BDL BOL SDL 
BOl BOL BOL 
BOl BOL BDl 
BOl BOl BOl 
BOl BOl BOl 

lb.3 2b.5 BOl 
BOl BDL BDL 
BOL BOL BDl 
BOl BOL EDL 



~ :"~IF\.E ~J sp-: : SP-14 SF-15 SP-lo ..... ,., 
':'"-. , SP-i2 "r. • ~ 

;:r - i "I 3P- :i~ If-: 1 
.' .... ,-~.,- .. 
:"', :rL:' .,. :. i. j lOS· 2"' 1 if,: i)3: ',:- 11}/ ,)8/ 87 lO/OBJ3i i. :,_-;)3;37 :.: ,.'-;:3,87 lO!Oal3~ :O/(:S S7 H\J(:l. ",,\"1 

• .I! .).1::1 I 

as r~:~lV2d ~~.) 

2-M':INQF''\R~ Z'! r~E BDl BOl BDl BDL EDl BOL BOl BOl H:" 
h'fDRA21\t BOL 6DL BOl BOL BOl BDL BOl BOL BDl 
PENTACHLGRDPHEl.JL BOL BOl BOl BOl BOl BOL BDl BOl BOl 
>:R~ALDEHVDE BDl BOl BOl BDL Bel BDL BOl BOl 8"' u. 

PYRIOINE BOl BDl BDL BtL BDl BOl BOL BOl BDl 
CRESOL 'TOTAl) BOl BOL BOL BDl BK BOL BOL flD;" ""' Due 

i}S recei"/ed ?pb) 
~ETHVLE~lE CHLORiDE BOl BOl BOl BDl BOl BOl BOl BOL ,Dl 
CHLOROFORM BOL BOl BDL BDL BOl ?DL BOl BOl BDt 
1,1, !-1RICHlOROETh\IlE BOl BOl BOl BOl Bill BOl BOl BOl BOl 
CARBDN TETRAC"lORIDE BOl BDL BOL BOl BOl BDl BOl BOl BDL 
1, 2-D! CHLOROETHANE BOl BOl BOl BOl BOl BDl BOl BDL BOl 
TRiCHLOROETHYLENE BDL BDL BDL ""' SDL BOL BOL BOL BDL oU,-

TETRACHLOROETHYLENE BOl BDl BDL BOl BOL BOl BOl BOl B~L 

TOLUENE BOl BDL BOl BOL BOl BOL BOL BOL EDL 
OICHLOROFlUOROMETHANE BOL BOl BOL BDL BOl BOl BOl BOl BOl 
TRICHLOROFlUORDEI~ANE BOl BOL BOl BOL 30L BOL BDL BOl BDL 
TRICHlOROFlUOROMETHAME BOl BOl BOl BOl BDL BOL BOl BOl BOl 
GIETHYL ETHER b.O BDl BOl lS.O BDl SOL l4.b 42.9 7.b 
~E;HYL ETHYL KETONE BOL BDL BOL BOL BOl BOL BOl BOl BOl 
METHYL ISOBUTYL KETONE BDL BOL BOl BOL BtL BOL BOL BOL BOL 
EiHYlENE OIlDE BOL BOl BDL BOL BOl BDL BOl BDL BUL 

BDL - BELOW DETECT;ON UMIT 



~ .... ~ - .. 5P-:: :::r'-.:. .. 3?-~4 S?-25 SP-:6 SP-27 :;'1,,~ _:. .. 
;~~~'~: j: T: :'~i1)8iS- ~_;jn."ji 1(;/;;8;'37 10/09/87 !OIOSi37 10;;)8/37 

:i~ ~E:~i~~a p~~) 

2-~~: ~;~F"~ ~::'! :.;~ BDL Bft
• i.h. BDL BDL BDL dDL 

HYDF~ZINE BDL B~'~ BDL BDL BDL BDL 
PENTACHLOROPHENOL BOL BDL BDL BOt BDL BDL 
FORMLDEHYDE BDL BDL BDL BDL eDL BDL 
rov~~"'y"e 
r I 1'1 Ullnl. BDL BDL BDL BDL BDL BDL 
CRESOL lTOTAU BDL SOc BDL BDL BOL BDL 

la; re~ei'ied ppbl 
~ETHYlENE :,~li]RI~E BDL BDL BDL BDL BDL BDL 
CHLC~GFCR~ BOL BDL BDL BOL BOL BOL 
111,1-T~lCHLOROETHANE BDL BOL BtL BDL BDL BDL 
C~,'BDN TETRACHLomE SOL BDL BOL BOL BDL BDL 
l,2-DICHLDROETHANE BDL BOL BDL BOL BDL BOL 
iRICH~CRQEinYLENE 01\1 BDL SDL SOl BDt. BDL "0" 
TETRACHLOROETHYLENE EDL BDL BOL BDL BDL BDL 
TCLUENE BDL BDL BDL BOL BOL BDL 
OICHLDROFLJORO"ETHANE BOL BDL BOL BOL BOL BDI. 
TRICHLCRJFLUOROETHANE BOL BOL BDL BDl BOL BOL 
TRIC.LOROFLUORO"ETHANE BDL POL BDL BDl BDL BDL 
DIETHTL ETHER BOL BDL BDL BOL BOL BOL 
"ETHYL ETH'L KETOtjE BDL BOL BOL BDL BOL BOL 
rcETHYL ISOBUTYL KETONE BDL BOL BOL BOl BOL BOL 
ETHYLENE OXIDE BDL SOL BDL BOL BDL BOL 

B~!.. - PEL JW L'ETE~T i ON 



I ~,.. r",_ "" \i.e'" r !'".L I 
~" ' ;:;"- ... , "" !" !""" 

2-':'!'IiINO?'JRID: ~c 
HY:~~n NE 
pp,~ ~CHLOROPi-iE~i~L 

FCR~ALDEHYDE 

PYRIDINE 
CRESOL ITOTAL i 

(as recei"ied ppb) 
.. 1"" ... ,''', ..... 1"" ,..", 1'\,.,01\,-
nt.IMll..J:.llt. J,.,ML.UIHUt. 

CHLOROFORM 
t .1, 1-TRICHLC1uETHANE 
CARBON TETRACHLORIDE 
1,2-DICHLORaE~HANE 

TRICHLOROETHYLoNE 
TETR~CHLCROET~iLENE 

TOLUENE 
DICHLOROFLUORO"ETHANE 
T1ICHLCF:8FL~coJETHANE 

"1 :,LQRCFLC:RJ~ETHANE 
C! ETHVL ETHER 
~E1HYL ETHYL KETONE 
~E7HYL ISOBUTYL rETONE 
ETHYLENE Qn:~ 

lST - ORIGINAL SAnPLE 
m - DUPLICATE .. ', 
ZWI' - 1 DIJPL 
BDl -

W'" .,," 'd')i,~~>t:~ ~ ~. ;W',-.,'; 
.. ,'" 

Z -1 

1ST 2ND 

BOL BOL 
BOL SDL 
BOL BOL 
BDL BOL 
BDL BOL 
SOL BDL 

"ft. "". gU' g., 
BDL BDL 
BOL BOL 
BDL BOL 
BDL BOL 
BOL BOL 
BOL BOL 
BOL BOL 
BOL BOL 
BOL BOL 
BOL BOL 
BOL BDL 
BDl BOL 
BOL BDL 
BDL BOL 

. ,.-- .- .. " ~,.',"" 

/: .. "::'-' '.",.:-, ;},.',~" 

'i-8' 
l 1. 
OU, 15T 2ND DUP 1ST 

100 SDL BDL 100 BOL 
100 SOL cOL 100 BOL 
100 BOL BOL 100 BOL 
100 BOL BOL 100 SOL 
100 BOL BDL 100 BOL 
100 BOL SOL 100 BllI. 

.0. ""I Oft! 1M Dnl .vv g., . "' , .. ... 
100 BOL BOL 100 BllI. 
100 BOL BDL 100 BOL 
100 BOL BOL 100 BllI. 
100 BDL BOL 10C BDL 
100 BOL BOL 100 BllI. 
100 BllI. BOL 100 BOL 
100 BOL BOL 100 BDL 
100 BOL BDL 100 BOL 
100 BOL BDL 100 BDl 
100 BOL BOL 100 BOL 
100 BOL BOL 100 BOL 
1,'0 BOL BOL 100 BOL 
100 BOL BOL 100 BllI. 
100 BOL BOL 100 BOL 

W-9' AH SP-13 , ! 1. 
2NO DUl' 1ST 2NO DUP 1ST 2ND DUP 

BDL 100 BDL SDL 100 BOL BDL lOG 
BDL 100 DOL BEL 100 BOL SOL 100 
BOL 100 BOL BOL 100 BOL BOL 100 
BOL 100 BOL BOL 100 BOL BOL 100 
SDL 100 BOL BOL 100 BOL BDL 100 
BOL 100 BDL BDL 100 BOL BDL 100 

8DL 100 BDL SDl 100 SDL SDL 100 
BOL 100 BOL BOL 100 BOL BllI. 100 
BDL 100 BOL BOL 100 BOL BDL 100 
BOL 100 BOL BOL 100 BllI. BDL 100 
BDL 100 BOL BOL 100 BOL BOL 100 
80L 100 BOL BOL 100 BDL BllI. 100 
BOL 100 BOL BDL 100 BOL BOL 100 
BOL 100 BOL BOL 100 BOL BDL 100 
BOL 100 BOL BOL 100 BOL BOL 100 
DOL 100 BDL BOL 100 BDL BOL 100 
BDL 100 BllI. BOl 100 BOL BOL 100 
BOL 100 no 40.0 95 9.3 6.0 65 
BOL 100 BOL BOL 100 BDL BOL 100 
BDL lOO BOl BOL 100 BOL BOL 100 
BOL 100 BOL BOL 100 BDL BOL 100 

.. i' . 
••• , .---r!! 



Z ·1 
S~l'It'!..E 

RESlJL:- sr-r 

(as r~ceived ~pl) 

HYDRAZINE 
PYRrDWE 

BDL 67.4 07.4 25.7 :8 
BDL 72.4 72.4 36.2 :0 

O-CRESOl DDL 3~.i 35.2 ~2.2 148 

las received ppbJ 
"'ETHYLENE CHLDF![:E BDL 
CHLCROFOPM BDL 
1,1,I-TRICHLOROET~AN: BDL 
CAoBON TETRACHLORIDE BDL 
1,.-DICHLOOOETHANE BDL 
TRICHLOROETHYLENE BDL 
TETRACHLOROETHYLENE BDL 
TOLUENE SDL 
DIETHYL ETHER BDL 
METHYL ETHvL KETONE BDL 
METHYL ISGBUTYL KETONE BDL 

9.9 9.9 4.0 40 
11.2 11.2 5.2 44 
10.0 10.0 3.0 30 
12.0 12.0 3.0 25 
9.2 9.2 5.7 62 

11.0 11.0 3.2 29 
12.2 12.2 4.4 36 
12.9 12.9 5.0 39 
142 142 123 87 
160 160 128 80 
160 160 114 ,: 

AA-2 
SA~PLE % 
RESULT SPK EXP FND REC 

Ia.s recei'y'Ed ppft!) 
HYDR.~Z WE 
PYRIDHIE 
D-CRESOL 

BDL 07.5 67.5 54.6 42 
BDL 72.4 72.4 28.6 40 
BDL 35.2 35.2 21.6 5~ 

las receiVEd ppbl 
METHYLENE CHLORIDE BOL 
CHLOROFOR~ BOl 
1,1,I-TRICHLOROETHANE BDL 
CARBON TETRACHLORIDE BOL 
1,2-DICHLORCETHANE BDL 
TRICHLORCETHfLENE BOL 
TETRACHLOROETHYLENE BOL 
TCLUENE BDL 
D:ETf-!YL n~ER 42.0 
METHYL ETHYL KETeNE BDL 
~ETHVL ISOBUTYL mONE BOL 

SPK - SPIKE 
. EXP - EXPECTED 

FlO - FOUND 
% REe - 1 RECOVERY 
BDL - BElO~ DETECT[ON LIIIT 
c' 

9.9 9.9 4.5 45 
11.2 11.2 5.5 49 
[0.0 10.0 4.0 40 
[2.0 12.0 4.0 33 
9.2 9.2 6.5 71 

11.0 11.0 3.5 32 
12.2 12.2 4.0 33 
12.9 12.9 7.0 54 

141 182 loa 59 
160 160 1,5 91 
160 160 125 72 

, -3' 
3A~P~E 

FESULT SPK. 

BDl 67.4 b7.421.1 31 
BDL 72.4 72.429.6 41 
EOl 35.2 3.5.2 30.1 86 

m 
B~L 

SDL 
BOl 
BDL 
BDL 
BDL 

9.9 9.9 4.1 !2 
11.2 11.2 4.0 36 
10.0 10.0 2.6 26 
12.0 12.0 1.6 20 
9.2 9.2 5.8 63 

11.0 11.0 3.2 29 
12.2 12.2 3.6 30 

BDL 12.9 12.9 5.7 44 
BOl 35.5 35.5 33.9 95 
BDL 40.0 40.0 33.5 84 
BDL 40.0 40.0 33.5 84 

SP-13 
SA~PLE ~ 

RESULT SPK ElP FND REC 

BDl 67.5 67.5 20.4 27 
BDl 72.4 72.4 18.5 26 
BDL 35.2 35.2 18.3 61 

BDL 
BOL 
BOL 
BOl 
BDL 
BDL 
EDL 
BDL 
7.2 
BDL 
SDL 

6.6 6.6 4.3 05 
7.5 7.5 5.3 71 
6.7 6.7 4.6 69 
B.O 8.0 4.2 53 
6.3 6.3 6.0 15 
6.7 6.7 4.2 63 
8.1 8.14.049 
B.b 8.6 4.0 53 
141 148 102 ,9 
160 160 103 04 
160 160 145 91 

::1.? FND REC 

SDL 67.4 67.4 41.2 64 
BDL 72.472.443.160 
BDl 35.2 35.2 37.6 107 

EDL 
BDL 
BtL 
BOL 
BDL 
SOL 
BDL 
BDL 
BDl 
BDL 
BDL 

9.9 9.9 4.1 42 
11.2 11.2 4.0 36 
10.0 10.0 1.6 16 
12.0 12.0 1.6 13 
9.2 9.2 5.8 63 

11.0 11.0 3.5 32 
12.2 12.2 3.b 30 
12.9 12.9 5.7 44 

141 141 102 72 
160 160 137 86 
160 160 95 59 



Surface to Six Inch Soil Samples 

Source: EnSafe fues. 



lABLE 3 

EVALUATION Of SOIL CONTAl41NAlJON 
PUBLIC WORKS STORAGE YARD ,(OLD CORRAL) 

pH BARIUM BERYLL IUM . CADMIUM CHROMIUM LEAD MERCURY MICKEL SELENIUM SIL VER 

THRESHOLD 6.5 5T.29 2.00 1.25 26.51 146.92 1.00 10.11 0.20 1.00 

4.3 
SAMPLE 

AA·I 8.2 X 71.00 X 0.44 1.23 14.80 1S4.00 K 0.075 9.37 0.20 0.50 

AA·2 7.9 • 17.70 0.30 0.10 6.07 12.10 0.020 2.33 0.20 0.50 

AA·3 7.1 • 36.50 0.30 1. 12 8.42 29.50 0.020 11.70. 0.20 0.50 

AA·4 7.1 • 25.60 0.30 0.87 10.40 45.20 0.114 8.26, 0.20 0.50 

AA·5 7.9 • 14.90 0.30 0.10 5.43 8.60 0.020 2.71 0.20 0.50 

AA·6 5. 1 15.60 0.30 0.10 5.03 8.23 0.020 3.~, 0.20 0.50 

Z ·1 8.1 • 22.80 0.30 1.91 • 15.10 71.50 0.079 7.ni 0.20 0.50 

Z'2 8.5 • 44.90 0.10 2. t1 • 28.00 • 105.00 0.134 15.9(1 X 0.20 0.50 

Z·3 8.6 • 98.80 • 0.10 1.49 X 16.90 61.20 0.020 24.8(1 K 0.20 1.80 • 

Z'4 9.0 • 64.50 K 0.10 5.06 • 12.60 68.90 0.020 36.2[1 K 0.20 2.62 • 

Z·5 8.7. 99.80 • 0.30 1.21 • 10.10 97.20 0.114 18. III • 0.20 1.29 • 

Z·6 8.1 • 48.70 0.10 4.19 • 17 .30 114.00 0.065 67.511 X 0.20 2.41 • 

Z·7 8.2 • 10.80 0.46 1.21 28.70 • n.80 0.183 12.50 K 0.20 0.50 
y. I 8.3 • 45.20 C.10 1.11 • 28.20 • 92.40 0.079 11.70. 0.20 0.50 
Y·2 8.6 X 69.00 • 0.10 2.58 • 12.10 61.80 0.062 17.80 X 0.20 2.12 • 

Y'3 8.9 K 92.20 K 0.10 2.58 K 12.40 79.30 0.046 21. 81) K 0.20 1.49 X 

Y'4 8.8 X 32.50 0.10 0.53 8.25 34.00 0.057 9.71 0.20 0.50 
Y·5 lC.l • 51.60. 0.10 2.56 • 11.90 110.00 2.910 • 14 .~~ • 0.20 0.50 
Y'6 9.0 • 98.90 • 0.10 5.05 • 12.00 76.60 0.107 15.81~ • 0.20 1.28 • 
Y·7 e.5 • 118.00 • 0.10 4.19 • 11.50 67.40 0.020 30.31~ • 0.20 2.56 • 
, ·8 8.2 • 20.10 0.30 0.69 ~.86 68.60 0.099 9.010 0.20 0.50 
.·4 9.D • 62.50 • 0.10 4.25 • 12.20 73.20 0.020 29.10 • 0.20 2.44 • 

• ·5 B.7 • 71. 00 • 0.30 1.57 • 12.80 64.40 0.123 26.90 • 0.20 1. 76 • 
,·6 9.1 • IST.OO • L10 5.14 II: 9.12 61.10 0.020 36.90 • 0.20 3.12 • 
.·7 e.7 • 174.00 • t..30 5.41 , 9.0 67.70 0.020 31>.80 • 0.20 3.22 • 
,·8 e.7 • 90.8G It P.3D 3.77 , 1 ~ . Q!) 56.10 0.053 27.8,(1 )C 0.20 1.98 , 



TABLE 3 (CONTINUED) 

pH BARIUM BERYLLIUM CADMIUM CHROMIUM LEAD ME RCUR' .ICKEL SElENIUM SILVER 

THRESHOLD 6.5 51.29 2.00 1.25 26.51 146.92 1.00 10.11 0.20 1.00 
4.3 

SAMPLE 
w·4 8.3 • 46.90 0.40 1.35 • 39.40 X 178.00 • 0.151 12.50 • 0.20 0.50 
W·5 9.5 • 144.00 X 0.30 4.83 • a.93 61.00 0.020 33.80 • O.lO 2.97 • 
W·6 8.6 • 119.00 X 0.30 3.74 • 11.80 62.90 0.067 32.70 • 0.20 2.37 • 
w·7 8.4 • 75 .40 • 0.30 3.33 • 5.96 3l.80 0.020 22.30 • 0.20 1.49. 
w·8 9.1 X 169.00 X 0.30 4.66 • 9.24 53.50 0.021 34.70 • O.lO 2.69 • 
w·9 a.5 • 60.10 • 0.44 2.19 • 15.10 68.40 0.082 15.60 • 0.20 050 

V·5 8.6 X 116.00 X 0.30 2.67 • 16.00 90.40 0.134 U.80 X 0.20 0.97 
V·6 a.3 X 86.40 X 0.30 19:3~ ~.\ 20.60 160.00 X 0.734 35.40 X 0.20 0.82 
V·7 a.9 X 44.80 0.30 1.48 • 16.60 85.90 0.154 16.bO X 0.20 0.50 

U·6 a.9 X 49.30 0.30 2.68 • 12.20 44.60 0.044 9.47 0.20 0.50 

SP·13 a.2 • 44.50 0.30 3.90 • 13.80 194.00 • 0.020 29.80 • 0.20 2.29 X 

SP·14 a.3 X 33.90 0.30 2.99 • 12.00 982.00 X 0.020 22.40 X 0.20 1.50 • 

5p·15 8.1 • 31.aO 0.30 1.82 • la.20 90.40 0.054 13.60 • 0.20 0.91 

SP·16 8.8 • 42.ao 0.30 4.52 X 9.62 64.90 0.020 35.10 X 0.20 8.66 • 

Sp·17 8.2 • 42.30 0.30 5.27 X 9.45 62.10 0.028 38.80 X 0.20 3.48 • 

5p·18 8.2 • 36.50 0.30 2.88 • 12.50 70.10 0.079 21.60 X 0.20 1.44 X 

5P'19 9.0 X 81.20 X 0.30 1.34 X 55.70 X 399.00 ,: 0.105 19.20 X 0.20 0.50 

SP·20 B.3 • 39.00 0.30 3.39 • 9.49 684.00 ,: 0.029 25.00 X 0.20 2.50 X 

5p·21 B.3 • 5B.40 • 0.30 6.78 X 9.82 59.40 0.051 3<>.80 X 0.20 2.95 X 

sp·22 8.5 • 36.80 0.30 1.52 X B.75 66.30 0.104 8.29 0.20 0.50 

5p·23 8.4 Ii 39.40 0.30 2.36 X 18.80 54.40 0.090 12.00 X 0.20 0.50 

SP·24 B.3 • 66.20 X 0.30 4.82 X B.27 61.10 0.020 34.00 • 0.20 2.68 X 

SP'25 9.4 X 45.80 0.30 3.51 • 9.35 57.00 0.028 34.10 X 0.20 2.34 X 

5p·26 8.2 X 29.70 0 .. 30 2.19 • 22.40 108.00 0.201 16.10 X 0.20 0.97 

5p·27 B.l • 30.60 0.30 0.48 11.00 45.00 0.22. 1.78 0.20 0.50 



Supplemental Samples Collected at 

1-,2-, and 3-foot Intervals 



S01JTI!EP~"! DIVISION NAV!<l. FACILITIES 

DELIVERY ORDER # 0096 
OLD CORRAL SOIL SAMPLES 

CHARLESTON. SC NAVAL SHIPYARD 

ETC ~le Results (as received P\Oiil) 

1- 1.0. ~ I!!! Bariun cacDdun ChraDiI.Dl !:!!& Mercury Nickel StIver 

1 WS-1 3/21 7.7 18.7 <0.1 <1.0 <0.5 

~ 
2 WS-2 3/21 8.0 27.8 <0.1 6.73 1.34 
3 WS-3 3/21 8.4 25.0 <0.1 10.6 <0.5 
4 W9-i 3i21 B.O 36.1 .A • ,,' 'l <. u • .L "'~.J 

[ 
5 W9-2 3/21 7.9 23.9 <0.1 7.51 
6 W9-3 3/21 8.2 22.9 <0.1 8.71 
7 W7-1 3/21 8.2 29.4 <0.1 8.90 <0.5 
8 W7-2 3121 7.7 25.5 <0.1 10.6 <O.S 

[ 9 W7-3 3/21 8.2 19.2 <0.1 10.2 <0.5 
10 W6-1 3/21 8.1 27.3 <0.1 13.1 0.64 
11 W6-2 3/21 8.2 17.5 <0.1 7.97 <0.5 

f 12 W6-3 3/21 8.S 19.0 <0.1 8.85 <0.5 
l 13 WS-l 3/21 9.4 46.1 <0.1 " .,,' , ,., 

O.LV .1 • .1 I 

14 W4-1 3/21 7.4 <0.1 4.46 12.4 2.23 
15 W4-2 3/21 7.4 <0.1 2.86 12.9 1.19 

r 16 V6-1 3/21 8.4 13.8 <0.1 34.3 2.32 
17 V6-2 3/21 8.4 21.4 <0.1 32.4 10.6 
18 V6-3 3/21 8.4 16.8 <0.1 23.1 7.33 

I 19 V7-1 3/21 8.7 <0.1 1.96 
20 U6-1 3/21 7.7 <0.1 
21 U6-2 3/21 7.7 <0.1 
22 U6-3 3121 8.2 <0.1 
23 V5-1 3/21 8.1 21.1 <0.1 5.64 
24 X4-1 3/21 8.3 20.1 <0.1 3.50 <0.5 
25 X4-2 3/21 8.8 24.6 <0.1 4.43 <0.5 
26 JC..5-1 3/21 7.3 30.7 <0.1 14.3 <0.5 
27 XS-2 3/21 7.4 22.5 <0.1 10.2 <0.5 
28 XS-3 3121 8.5 21. 7 <0.1 10.7 <0.5 
29 X6-1 3121 7.5 26.2 <0.1 11.3 <0.5 
30 X6-2 3121 7.7 20.5 <0.1 11.0 <0.5 
31 X;-3 3/21 8.5 23.8 <0.1 10.9 <0.5 
32 X7-1 3/21 7.8 22.0 <0.1 7.65 <0.5 
33 X7-2 3121 8.1 23.6 <0.1 11.1 <0.5 
34 X7-3 3121 8.1 18.4 <0.1 8.72 <0.5 
35 XS-1 3121 7.2 23.3 <0.1 . 8.82 <0.5 
36 XB-2 3/21 8.0 20.2 <0.1 9.48 <0.5 
37 XB-3 3/21 8.3 31.1 <0.1 12.0 <0.5 
38 Y'3-1 3121 7.6 
39 Y8-2 3/21 7.4 
40 Y8-3 3/21 7.6 

J . 

I 
I 



SOUTHERN DIVISION NAVAL FACILITIES 
DELIVERY ORDER I 0096 

OLD CORRAL SOIL SAMPLES 
CHARLESTON, SC NAVAL SHIPYARD 

El'C SIqIle Results (u received PUb) 
StIver L I.D. . Date Eli Bariun CacbdJ.m ChraDiUD Lead.. Mercury NiCkel 

85 51'13-1 3/23 8.0 <0.1 22.9 13.7 <0.5 

L 
86 51'15-1 3/23 5.5 <0.1 3.13 
87 51'16-1 3/23 6.7 <0.1 2.71 <0.5 
88 51'17-1 3/23 7.6 <0.1 1.96 <0.5 
Dft t"'ft,., .., 11/.,., 

£ " . " , ., .. " ,n • 
<>7 ~J./-L -JILJ O.U \V.~ L.I'7 \,V.J 

l. 90 SP17-3 3/23 7.9 <0.1 4.82 <0.5 
91 51'18-1 3/23 7.3 <0.1 3.94 <0.5 
92 SP18-2 3/23 7.4 <0.1 2.54 <0.5 

[ 93 SP18-3 3/23 8.4 <0.1 12.0 <0.5 
94 SF19-1 3/23 7.7 22.7 1.19 9.40 11.3 2.21 
95 SP19-2 3/23 8.1 42.1 2.33 13.4 271 66.9 

[ 
96 SPl9-3 3/23 8.1 21.4 <0.1 22.4 20.9 10.5 
97 SP20-1 3/23 6.5 <0.1 7.66 1.21 <0.5 
98 SP20-2 3/23 8.0 <0.1 ., ~ n ,~ .n • 

'11. "' ".01 c..U • .:l 

99 SP20-3 3/23 8.2 <0.1 20.9 7.62 <0.5 

I 00 SP21-1 3/23 8.1 32.0 <0.1 6.69 <0.5 
101 51'~1-2 3/23 8.3 32.8 <0.1 10.5 <0.5 
102 51'~1-3 3/23 8.3 25.1 <0.1 5.94 (0.5 
103 51'22-1 3/23 9.2 <0.1 
104 SP23-1 3/23 8.2 <0.1 3.49 
105 SP24-1 3/23 7.1 35.5 <0.1 11.4 <0.5 
106 SP24-2 3/23 7.6 19.4 <0.1 8.62 <0.5 
107 SP24-3 3/23 8.2 26.5 2.47 10.3 <0.5 
108 51'25-1 3/23 8.2 <0.1 8.04 <0.5 
109 SP25-2 3/23 8.6 6.61 9.87 <0.5 
110 SP25-3 3/23 8.8 11.5 5.86 <0.5 
III SP26-1 3/23 7.3 11.1 12.3 
112 51'26-2 3/23 7.1 <0.1 12.3 
113 51'26-3 3/23 8.2 <0.1 7.72 
114 51'27-1 3/23 8.3 
115 51'27-2 3/23 8.3 
116 51'27-3 3/23 8.1 ~ 

117 Zl-1 3/23 8.7 11.1 

118 Yl-1 3/24 8.1 <0.1 3.95 <1.0 
119 BGl-2 3124 8.8 
120 BG2-2 3/24 5.4 
121 BG3-2 3/24 5.0 



Supplemental Sampling 

Station W-5 

Note: Three background samples were collected at depth 0-1 foot at 
locations near background sample locations from previous 
sampling events, specifically: 

Source: 

* 

* 

* 

south of the golf course pro shop (at the end of 
Everglades Drive); 

within the dredge spoil contaimnent area northeast 
of the brigg (on Juneau Avenue); and 

behind the missile monument at the intersection of 
Viaduct Road and Hobson Avenue (about 200 
yards west of the old corral) . 

.tm~are. February, 1991. Supplemental Smpling Old Corr.J 
Station W-5. 



GENERAL ENGINEERING LABORATORIES 
Environmental Engineering and Analytical Services 

L.lboratory C"ruflcatton.'> 
H_ L:-c I sf, :·C (tl 

CERTIFICATE OF ANALYSIS 

Client: ENVIRONMENTAL 1, SAFETY DES](iN'3, INC 
P.U. E:OX 341315 D.:lte: 1)2/(it./91 

Released by: .;t.l~~~ 
OA/QC 0 f ICe)' 

MEMFHI'3 TN ,::31 :':4 
I.contact: t1R. ,.I •. :;PEAKMAN, PhD, PI:" 

cc/fc: ENSA/ENSAU 

';;a.mp 1 e lD 

L"b ID 
'::"mp Ie M"tri;.: 
[late Collected: 
Date Received 
P\"im' i t y 

P"Y.'1mete)· Collected by 

ACETONE 
.(YLENE, TOTAL 
METHANOL 
PENTACHLOROPHENOL 
:::AMPLE PREP - ACID COMPOUND:; 
EVAPORATIVE LOSS @ 105 C 
CATION EXCHANGE CAPACITY 

Edie M. Kent P"'3€ N,;..: 1 

W-5-1 W-5-2 W-5-:j 

"'1011918 ','IOII'?I',' '~'1011'~d.O 
:::I)LID ::,OLI [I :;OUD 
01/25191 01/2:;/91 ')1/25/91 
01125nl 01/251'tl Ull ,,5/'~1 
Routine R'JIJtine Routine 
GEL (iEL GEL 

<100 ppb <100 ppb <100 ppb 
'200 ppb <200 ppb '.200 ppb 

1 ppm <1 ppm <1 ppm 
·;-100 ppb <, lUO ppb ':100 ppb 
YES YES YE:3 
1(1 wt% 13 \,o,it7. 4(1 wtX 
...:.. :::4 meq 6.24 meq 1:3.2 meq 

P.O. Box 30712 • Charleston, SC 29417 
Phone (803) 556-8171 • FAX (803) 766·1178 

'I) () 

\111 I 

'I:: I I 



Analytical Laboratories, J'nc. 
411 North Third Street. Memp,1is, TN 38105-2723. (901) 527-2780· FAX: (901) 526-1031 

REPORT NUMBER 
036-005A 

Ensafe 
5724 SUIIU~er Trees Dr. 
P.O. Box 341315 
Memphis. TN 38184-1315 

ACCT It 1388 
February 6. 1991 

( ) 

LAB NUMBER. SAMPLE 10. CEC (meq/l00g) BASE SATURATION 00 

26602 
26603 
26604 
26605 
26606 
26607 

W51 
W52 
W53 
BKA 
BKB 
BKe 

4.1 
3.8 

10.3 
4.3 
8.1 

10.8 

100 
100 
100 
100 
100 
100 

NOTE. All aa.mples had free carbonates. 

A & L Analytical Laboratories. Inc. 

~"_ ••• ~_ ,.., "~""~'_"'W""'''~~~~'I!W.r...,.\,p'''' ,.". 
work. the results, or the company In any advertiSing. news release, or other pubhc announcements without obtalnmg our prior written authorization Copyright 1985 

RL/dlh 



A&L A na/ytics, Laboratories, Inc. 
.. ----... --------------------------------_ ..... 411 North Third Street. Mempnis, TN 38105-2723. (SO'I) 527-2780. FAX; (901) 5215-1031 Additional Results 

REPORT NUMBER 
036-00U 

ACC'r • 1388,~-.---......." 

En.af. 
5124 Su.mer Tr ... Dr. 

,P.O. Box.341315 
Memphh.TN 38184-1315 
Attn, Ja_,,. Speakman 

February 12. 1991 

FFR 

Project • 1013-040 

\ 3 

K Mg 
LAB truHBERI SAMPLE 101 ppm ppm 

Ca Na 
ppm ppm 

pH " Free 
Carbonate , ,----------- ----------. , 

NOTE I 

RL/dlh 

N51 
N52 
N53 

·BKA 
BKB 
BKC 

Cation. run by IN Ammon.iUIII 
pH ia 111 80il water raLtio 
Free Carbonatea ASA 91-·5.1 

125 152 
125 131 
516 649 

74 128 
53 16 
30 81 

Acetate at pH 1.0 

(1965) 

2150 350 
2~t20 520 
2Ei60 2910 
1710 20 
2~~90 19 
21100 10 

1.1 
8.1 
8.0 
1.6 
1.9 
7.1 

7.77 
8.63 

12.02 
2.76 
5.71 
4.57 

A & L Analytical Laboratories. Inc. 

~~ 
Richard Large. phD Managing Director 

Our reports and letters are tor the exclusive and confidential use of our c~ents. and may nllt be reproduced In whole or In pelrt, nor may any reference be made to the 
work. the reBults. or the company in any bdvertislng, news release, or other public announcements Without obtaining our' Pl'1or written authorIZation, CopyNght 1985 

-. ------ ---------...... ----ns .. -.... W ............... ·.,., .. JII!\It.Il>I. L";,.·' 
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APPE..l\fflIX G 

PCB TRANSFORMER STORAGE AREA - ANALYTICAL DATA 

(Source: Reference 12) 



GENEP-AL ENGINEEP-ING LADOR"" TOP-IES 
Full Service Chemical Testing and Analysis 

Office & Lob. 
1 J 1 J Ashley River Rood 
Chorlesron. S.c. 
Phone (80Jl 556·8171 

Client Geraghty &: Miller. Inc. 
P.O. Box 271173 
Tampa. Florida 33688 

Somole IdentlfiCOtlon 

Analysis of Soil Samples 
for PCBs 

Anal sis Sheer 

D.ote July 16. 1981 
P.O. No. 

Mailing Address 
PO. Oox J0712 
Charleston. Sc. 29407 

Requested by Mr. Peter Palmer 

ReSUlts 

Samnle Identification 

Sample A 
Sample B 
Sample C 
Sample D 
Sample E 
Sample F 

G-l 

PCB Concentration 

<. 10 mg/kg 
.( 10 mgjkg 
<10 mykg 
<10 mg/kg 
<10 mgjkg 
<10 mg;ikg 



Analyzed for: 

ERCO CLIENT 
ro ID 

IC-82 

G') ,. 
N 

562 OC-I 
563 OC-2 
564 OC-3 
565 OC-4 
566 OC-5 
567 OC-6 
568 OC-7 
569 OC-8 

ENERGY RESOURCES CO. INC 

Geraghty, Hiller 
Sediments 

As 

6.7 
6.0 

15.5 
4. I 
2. I 

10.2 
7.3 
6.9 

INORGANIC ANALYSIS 

- Report She<et -
Ilg/gm dry Il<Ig t. 

If customer has any questions regarding analysis, 
refer to sample in question by its ERCO 10'. 

Sample Rcvd. 2/17/82 

Date Analysis 
Completed 3/16/82 

Reportedl by it~ 

Checked bY~~ __ 



Cl 
I 
w 

ENERGY RESOURCES CO. INC 

INORGANIC ,~NALYSIS 

- Report Sheet -
~g/gm dry wgt. - ~g/I 

Analyzed for: Geraghty, Hiller 
Sediments - waters 

ERCO CLIEI~T 
ID ID As 

IC-82-

Sed i ml!Ul!! 

570 OC-~~ 
570 ERCO DUPIl.ICATE 

~g/gm 

3.9 
3.3 
5. I 
2.8 
1.3 

571 OC-IO 
572 OC-ll 
573 OC-12 

Watelrs 

574 WOC'-l 
575 WOC·-2 

~g/l 

19 
13 

If customer' has any questions regarding analysis, 
refer to sample in question by its ERCO 10'. 

Sample Rcvdl. 2/17/82 Re ported by_-=~~a.t~ 
Date Analys,is 
Completed 3/16/82 Checked by~lti-,'---



;) 
I .. 

ENERGY RESOURLu'; CO. INC. 
PESTICIDE ANALYSIS REPORT 

Analyzed for: Geraghty' Hiller All rl!sults in: \1g/l (pill_ 

CI ient 10: WOC-l WOC-2 
89P aldrin NO NO 
90P dieldrin NO NO 
9lP chlordane NO NO 
92P 4,4'-00T 0.2 NO 
93P 4,4'-00E NO NO 
94P 4,4'-000 NO 0.1 
95P alpha-endosulfan NO NO 
96P beta-endosulfan NO NO 
97P endosulfan sulfate NO NO 
98P endrin NO NO 
99P endrin aldehyde NO NO 
lOOP heptachlor NO NO 
10lP heptaChlor ,epoxide NO NO 
102P alpha-SHC NO 1.0 
103P beta-SHC NO NO 
104P gamma-SHC NO 1.0 
105P delta-SHC NO 1.0 
106P PCS-1242 NO NO 
107P PCS-1254 NO NO 
l08P PCB-I22I NO NO 
109P PCB-1232 NO NO 
110P PCB-1248 NO NO 
))IP PCB-1260 0.2 0.6 
))2P PCS-IO}6 NO NO 
))3P toxaphene NO NO 

Sample Received: 2l17l82 Reported bY~~ 
Date Completed: 3l25 l82 Check'ed by: 
Comments: NO • not deteclted (I ess than 1. 119/1) , 



ENERGY RESOUR'CES CO. INC. 
PESTICIDE ANALYSIS REPORT 

Analyzed for: Geraghty , Miller All re!;ul ts in: ng/gm (ppb) 

Cl ient 10: OC-I OC-2 OC-3 OC-4 I)C-5 
89P aldrin NO NO NO NO NO 
90P dieldrin NO NO NO NO NO 
9lP chlordanE! NO NO NO NO NO 
92P 4,4'-OOT 28,000. 4,400. 1,600. 100. 7. 
93P 4,4'-OOE 11,000. 3,600. 1,300. 230. 9. 
94P 4,4'-000 6.JQ0. 1,400. 720. 7. 1. 
95P alpha-endosulfan NO NO NO NO NO 
96P beta-endosulfan NO NO NO NO NO 
97P endosulfan sulfate NO NO NO NO NO 
98P endrin NO NO NO NO NO 
99P endrin aldehyde NO NO NO NO NO 

C'l lOOP heetachlor 7. NO ). 2 ; 1. .1 
U1 101P heetachlor eeoxide NO NO NO NO NO 

102P aleha-BHC: 60. 2. 2. NO NO 
l!!3P beta-BHC 120. 77. NO NO NO 
I04P gamma-BHC 150. NO NO NO NO 
I05P delta-BHC 780. 4. 17. 1. NO 
I06P PCB-1242 NO NO NO NO NO 
.!Q7P PCB-1254 NO NO NO NO NO 
lO8P PCB-1221 NO NO NO NO NO 
I09P PCB-1232 NO NO NO NO NO 
llOP PCB-1248 NO NO NO NO NO 
lllP PCB-1260 NO 62,000. 37,000. 675. 150. 
112P PCB-IO 16 NO NO NO NO NO 
113P toxaehenl! NO NO NO NO NO 

Sampl e RI!ceived: 2L17l82 Relported by: ~~K"'~ 
Oa te Compl eted : 3L25/82 Ch I!~ked by: t!.&-' ---7 
':omments: NO • not detected (less than n~J/9m) 



ENERGY RESOURCES CO. INC. 
PESTICIOE ANALYSIS REPORT 

Analyzed for: Geraghty , Mi1l4~r All re suI ts in: ng/gm I: ppb) 

Client 10: OC-li OC-7 OC-O 0C:-9 OC-IO 
09P aldrin NO NO NO NO NO 
90P dieldrin NO NO NO NO NO 
91P chlordane NO NO NO NO NO 
92P 4,4'-OOT 1,100. 13 ,000. 3,200. 29. 11,000. 
93P 4,4'-00E 51iO. 3,300. 600. 10. 2,900. 
94P 4,4'-000 !14 • 2,700. 1,400. 17. -2,600. 
95p alpha-endosulfan NO NO NO NO NO 
96p beta-endosulfan NO NO NO NO NO 
97P endosulfan sulfate NO NO NO NO NO 
90p endrin NO NO NO NO NO 

C"I 99P endril'l aldehyde NO NO NO NO NO I-
CJ\ lOOP heptachlor 1. 1. NO NO 10. 

10lP heptachlor epoxide NO NO NO NO NO 
102p alpha-BHC NO 2. 1. 1. 5. 
103P beta-BIIC NO 20. 14. NO 45. 
104P gamma-BHC 1. 44. 22. NO 43. 
105p delta-BIIC 1. 150. 00. I. 171. 
106p PCB-1242 NO NO NO NO NO 
107P PCB-1254 NO NO NO NO NO 
108p PCB-1221 NO NO NO NO NO 
109P PCB-l232 NO NO NO NO NO 
1l0P PCB-1248 NO NO NO NO NO 
lllP PCB-1260 3 1200. 3 1000. 1 1 100. )70. 530. 

112P PCB-IOI6 NO NO NO NO NO 
113P toxaphene NO NO NO NO NO 

Sampl e Rece·ived: 2L)7 L82 Reported by; - 1-.. I(vJ~Cj 
Date CompI e,ted; 3L25.!02 Check.ed by: 2dA 1 7 

Comments: NO - not detected ( I ess than 1. ng/gm) 



ENERGY RESOURCES CO. INC. 
PESTICIDE ANALYSIS REPORT 

Analyzed for: Geraghty" Hiller All reflul ts in: ng/gm ( ppb) -

CI ient 10: OC-II OC-12 Blank OC-9* OC-IO* 
89P aldrin NO NO NO NO NO 
90P dieldrin NO NO NO NO NO 
91P chlordanE! INO NO NO NO NO 
92P 4 ,4'-00'1' 40,000. 1,200. NO 48. 14,000. 
93p 4,4'-00E 8,200. 590. NO 20. 3,100. 
94P 4,4'-000 6,900. 380. NO 23. 3,000. 
95P alpha-endosulfan INO NO NO NO NO 
96P beta-endclsul fan INO NO NO NO NO 
91P endosulfan sulfate INO NO NO NO NO 
98P endrin INO NO NO NO NO 

, 99P endrin aldehyde INO NO NO NO NO 
1;; Cl 

lOOP heptachlclr 29. NO NO NO 8. I 
~ 

)OlP heptach I clr epoxide INO NO NO NO NO 
)02P a)pha-BHC 25. 1. NO ). 10. 
)03P beta-BIIC 140. 2. NO NO 62. 
104P gamma-BHC 150. 3. NO NO 64. 

,I 
105P delta-BHC 660. NO NO 1. 240. 
106P PCB-)242 INO NO NO NO NO 

" 
)01P PCB-)254 INO NO NO NO NO 
.!Q8P PCB-)221 INO NO NO NO NO 
109P PCB-l232 INO NO NO NO NO 
1l0P PCB-1248 NO NO NO NO NO 
lllP PCB-)260 11 ,000. NO NO 180. 510. 
112P PCB-)0)6 INO NO NO NO NO 

113P toxaphenE! INO NO NO NO NO 

£.~~:; Sampl e He'ceived: 2LJ1 LB2 Reported by: , 
Oate Completed: 3/25/82 Che,cked by: 4' /1 7 
Comments: NO - not detected ( I eSB than . ngl/gm) 

*Ouplicate 



Geraghtv & Miller. Inc. 

pH MEASUREMENTS OF WATER SAMPLES 
COLLECTED FROM MONITOR WELLS 

AT THE ELECTRICAL TRANSFORMER STORAGE AREA. 
FEBRUARY 12, 1982 1 

Well Number £!! 

WOC-l ;.36 

WOC-2 7.33 

Measured at the time of sample collection. 

G-,'S 



OIL SLUDGE PIT - ANALYTICAL DATA 

(Source: Reference 12) 



ENERGY RESOURCES CO. INC. 

INORGANIC CHEMISTRY LABORATORY 

- Report of Chemical Analyses -

Client: Geraghty & Miller 
Charleston, S.c. 

ERCO 10 Client 10 
Cl 

Concentration (gm/l) 

51-928 
51-929 

OP-l 
OP-3 

Sample Rcvd. ____ ~7~/~3~0~/~8~1 ____________ _ 
Date Completed __ ~8~/~2.~5~/~8~1~ ______ __ 
Date of this rpt. __ ~5~/~4~/~8~2 __________ _ 

Reported by __ ~~~~~~~ ______________ __ 

Checked by ________________________ __ 

H-I 

6.0 
1.4 



Sample Rcvd: ____ ~8~/_3~/~8~1~ __________ _ 
Date Analysis 
Completed: 8/26/81 
All Results In: __________________ __ 
Reported By: Kathy Hemmerle 
Checked By: ___ M=:.::;.....---------------

Analyzed for: __ ~G~e~r~a~q~h~t~y~M~i~l~l~e~r~ ______ _ 

51-928 

Detection OP-1 
Limit 28-312 

Aroclor 1221 NO 

I\roclor 1232 NO 

I\roclor 1016 NO 

Aroclor 1242 NO 

Aroclor 1248 NO 

Aroclor 1254 NO 

Aroclor 1260 .04ppb 

Aroclor 1262 NO 

Comments: 

300B17/3-81 

ENERGY HESOURCES CO. INC. 

POLYCIlLORINI\'l'ED BIPIIENYLS (PCB) 

51-929 

OP-3 
28-313 

NO 

NO 

NO" 

NO 

NO 

NO 

NO 

NO 

- Heport Sheet -



Geraghtv &. Miller, Inc. 

pH MEASUREMENTS OF ~'lATER SAMPLES 
COLLECTED FROM MONITOR WELLS AT THE 

. OIL-SLUDGE PIT AR1:A, 
JULY 29, 1981 1 

\iell Number E!! 

7.50 

6.40 

OPW-l 

OPW-3 

1 Measured at the time of sample collection. 



ENERGY RESOURCES CO. INC 

Analyzed for: Geraghty' Hiller 
Charleston, S.C. 

ERCO 
10 

51-928 
51-929 

CLIENT 
ID 

OP-l 
OP-3 

TRACE METAL ANALYSIS 

- Report Sheet -

mg/l unless otherwise stated 

F N03 

<1 
780 

TOC COND 
umhos/em 

If customer has any questions regarding analysis, refer to sample in question by 
its ERCO 10 I. 

Sample Rcvd. 7/30/81 Reported by_--,'"J.,-",,=C~ ___ _ 

Date Analysis 
Completed 8/25/81 Checked bY __ ~~ __________ ___ 



Sample Rcvd: 700/61 ENERGY RESOURCES CO. INC. 
Date Analysis 
Completed: 6/7[81 VOLATILE ORGANICS ANALYSIS 
All Results In: 1119/1 
Reported By: - Report Sheet -
Checked By: 

Analyzed for: Geraghty , Miller 

Compounds 
(in order of elution) OP-I OP-J 

Vinyl chloride 

Methylene chloride 0.84 0.17 

l,l-dichloroethylene 

l,l-dichloroethane 

trans-I,2-dichloroethylene 

1,2-dichloroethane 

l,l,l-trichloroethane 
• 

1,2-0ichlnropropane 
----------------------------------------------------------------

Trichloro~thylene 

1,1,2-Trichloroethane 

Tetrachloroethylene 

Chlorobenzene 

Unknown 1. 39 

Comments: All blank spaces are NO's In ~ detected) «0.05 m9/1, or 50 ppb) 



APPL"l]}IX I 

CLOSED LANDFILL - ANALYTICAL DATA 

(Source: Reference 9, 17) 



:z: 
I .... 

Analyzed f(lra Geraghty Ii Hiller 
Charleston, S.C. 

ERCO 
ID 

CLIENT 
ID 

ENERGY RESOURCES CO. INC 

TRACE HET1\L ANALYSIS 

- Report Sheet -

nlg/l unless otherwise stated 

p. TOC COND 
umhos/em 

------------------.--.-----------------.-----------------~------------

51-920 LI"-1 0.34- (0.01 2111 120 ' 32,O(]lO 
51-921 LI"-2 0.16- 0.10 15, • 120 6,400 
51-922 LP-3 0.29- (0.01 (I 08 40,000 
51-923 LP-4 0.56- (0.01 60111 100 31,000 
51-924 I.P-5 0.53- (0.01 (I 150 36,000 
51-925 SLP-1 0.52 - (0.01 (I 63 6,500 
51-926 SLP-2 0.25- (0.01 13CI 67 19,000 
51-927 DLP-1 0.16 - 0.25 31' 57 500 

If customel' has any quest:lons regarding ana1YIIIs, refer to Ilample in questi?n by 
Its ERCO 1[1 I. 

Sampl e Rcvd .,_,~7!.J/w3~0:L/..::8:.::1 ____ _ Reported by_,--'~~.!::C=__ ____ _ 

Date Ana1ysi.s 
Completed 8/25/81 Checked by 

.. 



ENERGY RESOU:RCES CO. INC 

TRACE META!. ANALYSIS 

- Report :Sheet -

Analyzed fOI: I Geraghty , Miller 
Charles ton" S.C. u~J/l unless oth.~rwise stated 

ERCO CLIENT Cd Fe Ph Hg IIg Na 
10 10 mg/JL mg/l 

:: 

:c 
I 

N 

51-920 LF-l <1 50- <5 760 0.4- 6000 
51-921 I.F-2 (I 80- <5 110 <0.1 1200-
51-922 I.F-3 <1 600- <5 1020 <0.1 7200-
51-923 I.F-4 (I 4100- (5 560 <0.1 5100_ 
51-924 I.F-5 (I 310 - <5 960 <0.1 6000 -
51-925 SLF-1 (1 1700- <5 140 <0.1 1000-
51-926 SLF-2 (I 320" <5 140 <0.1 3000 
51-927 DLF-l (I 36- <5 1.6 <0.1 34 

If customer has any questions regarding analysis, refer to s,9mple in question by 
its EReo 10 •• 

Sample Rcvd • . 7/3Q/8l Reported by ."M~ 

Date Analysil! j.i4.-
Completed 8L25l81 Checked by 



ENERGY RESOURCES CO. INC 

INORGANIC ANAr.YSIS 

- Report Sheet -
119/1 

Analyzed for: - Geraghtl ' Hllller 
Waters 

ERCO CLIENT' 
ID ID As Da Cd Cr Pb JIg Se Ag 

IC-82-

578 LF-6 15 380 <2 <5 <5 <0.1 <20 <1 
579 LF-7 <10 )300 <2 <5 <5 <0. J <20 <1 
580 LF-8 66 590 <2 <5 18 <0. J <20 <I 
58 J LF-9 <JO 380 <2 <5 22 . <0. J <20 <I 
58J ERCO DUPLIICATE 370 <2 <5 22 <0.1 -<20 <I 
582 LF-10 (10 4620 (2 (5 (5 <0.1 <20 <J 

::c 
I 583 Sr.F-l (10 <5 <20 <J w 

504 Sr.F-2 (10 <5 <20 <J 
585 LF-1 70 - 0.2- <20 <1 
586 LF-3 24 - (5 <20 <I 
587 LF-4 <10 <5 <20 <1 

--------------~------,----------------.-----------------------------It customer has any questions reg!arding analyslls, 
refer to sample In question by its BRCO 10'. 

Samph Rcvd •. 2/17/82 Reported by ct~, __ 
Date Ana1yslill 
Compl eted 3/)6/82 Checked bY~4t4.--



ENERGY RESOURCES CO. INC. 

INORGANIC CHEMISTRY LABORATORY 
- Report of Che~ical Analyses -

Client: Geraghty & Miller 
Charleston, S.C. 

ERCO ID 

51-920 
51-921 
51-922 
51-923 
51-924 
51-925 
51-926 
51-927 

Client ID 

LF-l 
LF-2 
LF-3 
LF-4 
LF-5 
SLF-1 
SLF-2 
DLF-1 

Sample Rcvd. ____ 7~/3~0~/~8~1------------
Date Completed 8/Z5~/~-8~1~ __________ _ 
Date of this rpt. __ ~S~/4~/~8~2~ ________ _ 

Re ported by_....le:lo:~::-::.::~::., ______ _ 

Checked by ______________________ ___ 

H-4 

Cl 
Concentration (gm/l) 

11.0 
1.6 
7.3 
7.2 
7.1 
0.93 
3.8 
0.07 



E~!E~G"( R::SCURC~S CO. rue. 
gJ!:'!:l2~Y OF ORGA:1lC P~ lOR ITY POL'!:'yT ,l.:li A:I~L YS IS 

lENT Ge:-aantv & Miller 
WIT' I .0 .-=S:::LF:.,.-..:.l ___________ _ DATE SAi-!PLE RECe:IVED 2/17/S2 
CO 1:0 .,_......:.13:...-..:1.::.25:...4~ _ _'_ _______ _ DATE A:fALYS IS CC:·IPLETED,_...::!3/..:.1!.:./S::.::2~ ___ _ 

AC [0 COI·{POUUDS u a/l SASe: IlEUTKAL C0f.1PCU1IDS OJ a!1 

A 2.4. 5-tr_i cnl or_oohenot NO • .::4~1~S.....:4:::-:.l:b:.:.r_.!:c::.:m::.o::.on:.:;e~n!.i·':..:1~c::.:h.::.e.:!.nYL..;l:-..::e~t!!!!:e:.:r_=---__ ~N~O~_ 
4. D-chlor_o-m-cresol NO =4!:29:....~b:!..:i~s~C.::2~-.::.C::.hl:-:o~r:..:o::..:i:..:s~O:.::::D.:..ro~e::-·/wl:..!).::e.:::t!::.::e::.r...,;· __ ~,:1!.Irp_ 
J. 2-chloroohenol NO 438 bisC2-chloroethox·t1rr.etllane NO 
~ 2.4-dfchloroche!1ol m:l 529 he::achlorobutadiene NO 
J. 2 .4-dimethvl ohenol NO 538 he~achl orO<:,/cl ooen tadhne NO 
~~·~2~-~n~i.::t~r_o~0~h~e~!1:.::::0~l __________ ~_~N~O~_ =~~48=--_f:..:s~0~0~h:.::::o.:..ro::.n~e~ ____________ :N~O;-_ 
~ 4-n i tr_ooheno 1 NO .:!:::5a~..!n!!:a~o::.:h.::t:!.!h~a l.:,:e::;n::.:e=---__________ N,O 
"!-~2:...:.::.4.::--:!::..f!.!n!.!f..!:t:.!..r-::!.0~oh::.:e:..:n!!:0!.!l _______ ..!N~O __ 568 ni tl"obenzene NO. 
~ 4,6-_:!fnftr_o-o-cr-esol ~p 618 lI-nitr_osodimethylamine NO 

L ° E n tach 1 oro oh e no 1 NO ;:6.::2,:,9.....,:N::;-;;,:":,;. f:.,:t.::.,l";::.C,:,s;:,od;:,_ 1.:,;. o;,:".:.:.e:,:;!!""y..:.l,:::!l"::._ ':..:: ,,:::.e~ ___ ...:N:.:O:...-_ 
" p he no 1 NO ;:6=3S=-..;N.:.,-;,:,n:.,:i...:t::.,1",:o,:,SQ::,d::,i!,,-..;n!,,-...:o::.,r,:;0::,0·l..1 l:.,:am=.i::.ne~ _____ N ...... D __ 

B:..se:r.~EUTlUL CO~tPOUNOS 

acenaohthene NO 
NO 

1.2.4-tr_ichlorobenzene NO 

he~achlorobenz!ne 

I hexachloroethane NO 
I bisC2-chloroethvl)ether NO 

2-chloronaonthalene NO 

1 ,2-dichlorocenzene NO 
1 .3-~fchlorocenzene NO 

• __ ~1~.::.4~-d~i~C~h~1~o~r~ob~~~.n~z~e~n~e _____________ • __ __ 
3. 3-dfchl orobC:1zidine NO 

2.4-dinitrotoluene NO 
2.6-dinitr_otoluene ND 

1.2-dfonenvlhydrazine NO 
fl uoran thene NO 
4-chloroohenyl ph~:1yl ether NO 

NO • lIot detected 
IIA • Not applicable 

• • 1-9 ug/l 

668 bisC2-ethvlhe~yl )chthalate * 
67.8 butyl benzyl ohthalat! 
6B8 di-n-llut.,l ohthalate 
698 di-n-oetyl ohthalate 
708 dfethvl ohthalate 
718 di~ethvl ohthalate 
728 .benzo C a) an thracene 
738 benzoCalovl"ene 
748 3.4-benzofluoranthene 
7~a benzoCklfluoranthene 
768 chrlsane 
77B ac!naohthylene 
780 an thracene 
798 benzo(ahf)oer/lene 
808 fl uorene 
818 ohe:1anthrene 
829' dibenzoC.J.h)anthr,Jeene 
S38 fndenoCl.2,3-cdleyr-!ne 
848 oyrene 
1298 2.J.7.8-tetrachlorodfb~nzo

p-dio.lin 

NO 
NO 

NO 
!II. 

NO 
NO 

NO 

NO 
ND 
NO 
NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

Reported by: ______ ~1hr.!:::~_~~. _______ _ 
Checked by: _....:(}~.:..2&.;..:"'::....'.I-l4.~./..~,~e.-.=:::=. ==:.....-__ 

7 



E~:E"GT R~SOURC;:S CO. I1le. 
SU:::.t,!RY OF CRG;.::rC ?!<tORLTY PCLLUT,1::; A:r":LYSIS ---- - --

IE!IT Geraghty & Mille~ 
------~~-------------------IEIIT • I. 0 .--=~ ... J ""~_:.::';... ___________ _ DATE S,l,;'!?LE RECE!·(EO _______ ? .. lwl..:..7..:.;1~::..7"-____ __ 

CO I:D. __ -413.-~1~2~C.= ________________ _ DATE A:IALYSLS CC:·t?LEiEO _____ .... 3J..../l ... /.i/..i82i...... ____ _ 

ACID CCt-lfOU1!DS u all BASe: NEUTiU.L CCt-i?CUIIOS 'd2Ll 
A 2.4.6- tri chi Q roohe!1o I NO' .;:.41.:..:B~..:4~-;:::~~r:::o:-:::: .. o:.:c:..:h~e:.:.n!.-'·'-:I....:o.:..:h=.e.:.:.n·,-~I7.e:..:t:.::he:.:~,-__ ....!N:::..:O::.-_ 
A o-c~ I 0 rO-'lI-c~e so 1 Nfl ~42:::9::.........:::b:..:.;.:.~-:-( =-2 -_c=.:i1.:..:I:-=o:..:.r..:o;.:i...:s.=o.=o.;..r:l;;;!l:--v;...;I;.:)..::.@..::.t~;.::.e:.:.l"_' __ $. __ 

A 2-cnloroohenol NO 4~B bi sl Z-ci11 oroet.'1oxylme!hane NO 
A 2 • 4-d i ch I 0 ro 0 r. e no I ~!D .::5=.29=-...:.'1:..:. e:::x.:!=.c:.:.!1.:.;l O::.;T';.:O:..:b:..:U:...;t:..:!:.:d;.:i..;;e,;.;;n;::.e ______ !:!.NJ:,O __ 
A 2. 4-dimethvl ohenol NO 5::8 he;t!c:~1 ol'"oc;-,cl ooe!1 tadi ene NO 

~~~~~~~~~~~~---------
A 2-nit~oohenol NO .:.5.::48~....!f~s~o::::o.:.:h:::.o:...;ro~n.:..:!:..... __________ N;!' ~O __ 
A 4-!li troohl!nol NO ;5_::=8~..:.n:!:!a~o.:.:h..:t.:::ha:.l:...;e:.:n.:.:e=--_________ .tIO 

-:A._Z;-',,:;4;--..:o:!:.;-f:.:.n:-i ·;;.;.,r..:o:.:o.:..:h.::.e:.::no:.l:..-.-:-_____ ~N~O _ _ sea n i trocenz en! NO . 
A 4.5--1i"ftro-~-cr!!ol NO 51£! ~!=nitrcs.:c1i:.e!hvla=in~ ~tC 
A oentachloroohenol 

ohenol 

B:'SE:/NEUTlUl COt~POUNDS 

ac!naohthene 
benzidine 
1.2.4-trichlorobenz!ne 
hexachlorooenz!ne 

3 hexachloroethane 
3 bisl2-chloroethvllether 
3 2-c:hloronachthalene 
3 1.2-dfchlorObenzene 
3 1.3-dfchlorobenzene 
3 1.4-dfchlorobenzene 

NO 

NO 

ND 

ND 
NO 

NO 

NO 
NO 

NO 
NO 

* 
3 3.3-dfchlorobenzidfne NO 
3 2.4-dinitrotoluene • 
~l--=2~.~6--'::'dl~·n':';i~t~r'=o~t~01~u~e~n~e--------------N~O----

1 1.2-dfohenylhydrazine NO 
1 fluoranthene NO 
\ 4-chloroohenyl chenyl ether ND 

NO • Not detected 
r~ • Not applicable 

* • 1-9 ug/l 

629 N-nitro50dfchenyla~ine 

638 N-nitrosodf-n-croovlamine 
668 bis( 2-ethvl hexzllchthalat! 
678 but',l be!1zyl chthalat! 
6a8 df-n-lJutzl chthalate 
698 di-n-octyl chthalate 
708 diethy1 ohthalate 
718 dimethyl chthalate 
729 .benzol a lanthrac!ne 
738 benzo(aloyrene 
748 3 ,4-benzofl uoranthene 
758 benzo(klf1uoranthene 
768 chrysane 
7iB acenaohthvlene 
788 an thracene 
798 benzo(ohiloerylene 
808 f1 uor!!n@ 
81B ohenanthrene 
829 dfbenzo(~.hlanthracene 

838 fndeno(I.2,3-C:dlovrene 
848 pyrene 
1298 2,3,7,8-tetracnlorodfbenzo

p-dio.tin 

NO 

• 

NO 
Nt) 

* 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

NQ 

NO 
NO 
NO 

NO 

Reported by: ___ ~1hi'+'rp __ 'Lt-______ _ 
Checked by: -..:C'::::....:... ~I&.==;=;~r-=::::: ... ..::==~-----



E~:E~Gl' R::SOURC!S CO. IIIe. 
Su:",',:;n OF aR~;'::IC ?R tOIHTY PCU .. UT,1lli A::;'ll'S [S ---- -_. 

! ENT Geraqlity & ~1i11 er 
molT' 1.0 .-l&L:....,F -;;.01 ......... _________ _ DATE S;';';PLE REC!rve:tr ___ 2:..:/..:,1:.J7/:,.::8..::,2 __ 

:0 1:0. 13-12:0 DATE AlIAlYSIS CC:'I?LETEO __ .::;31,-=1:.:../~82=--_ 

AC [0 CC;·l?OU::OS u ali S)'~C: ::EUTi(AL CQt·i?CW:OS • 

~ 2.'.6-trichloroone~ol 

~ o-chioro-~-cre501 

~.-:..~~.:;....:.::.:.:~:...::;::.::-::~~ _____ N=O __ '418 4-brc;:;oohen'/I chen.,1 ether N 
~-:-~~:...:...~.-.~::..:.... _______ N::.::O __ 425 bis{Z-el1loroisooroovllet!'tel'" ~ 

~ 2-c!llorocheno1 
2.4-dic!lloroohenol 

-:-~..::.:.;...::;~:.:.:.::=.:... ________ N::.::O__ 4~8 bfs (Z-ch lore! thox't}lT.e t.'1ane N: 
~-=-,,"::--__ =-.;~.=.==.: ________ ~:.:;I_::;"__ 525 hu!,:: I 0 rollu tad; ene W 
~ 2.4-di~ethvlcnenol 

~ 2-nitroonenol 
~~~.::..:.:::::..:::..:.:...:.;:::==-: _______ N:;.O=--__ 538 "nae!'!l 0 rOC-lei ooen tad fene Nt 
~-:-~..:::...==:::..:. _________ .::N::O:......._ 548 f soohorone Nt 
\ 4-nieroohenol NO 558 nachtlla 1 ene N.c 
~~~~~~~-------~~2.4-dfnitroohenol 
~ 4.5-dinitro-o-cr!!ol 
~oentachloroohenol 

\ phl!nol 

SASVNEUT!UL COl·t?CU}IOS 

aee!1C1ohthene 
benzidine 
1.2.4-trichlorobenzene 
hexachloroben%ene 
hexachlorceth4ne 
bisC2-chloroeth'lllet.'1er 
2-chloronaohthalene 
I .2-dfchlcroce~%ene 
1 !3-~ienloro~enzene 
I .4-dfchlor~ce~zene 
3.3-dfchlorobtnzfdfne 
2.4-dfnitrotoluene 
2.6-dfnitrotoluene 
1.2-dfohenv1hYdrazine 
fluoranth!ne 
4-enlorophenyl Dh~nyl ether 

NO • Not detected 
NA • /lot appl fcable 

• • 1-9 119/1 

NO 

NO 

NO 
NO 

Nn 
NO 
NO 
NO 
Ng 
NO 

NO 
NO 
NO 

NO 

50a nitroc!n!ene 
618 K-nftrosodimethvlam;ne 
529 H-nitrosod1ohenylamine 

678 butyl benz',1 ohthalate 
688 d1-n-~utyl ohthalate 
698 df-n-octyl ohthalate 
708 d1ethyl ohenalate 
718 dimethyl ohthalate 
725 benzo(alanthracene 
738 benzo{aloyrene 
748 3, 4-llenzo n uoran thene 
7S8 benzoCk) f1 IZoran tllene 
768 chrlSene 
778 aeenaohthvlene 
788 anthracene 
798 benzoCghfloerylene 
808 fluorene 
818 phenanthrene 
829 dibenzo!~.hlanthracene 

8J8 fndenoCl ,2 ,.":-cdlo',rene 
848 ayrene 
1298 2,3,7,8-tetrachlorodfbenzo

p-dio~in 

NO 
NO 
. ., 

., 
NQ 

NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

NQ 

NO 
NO 
NO 

NO 

/iN/' 4 Reported by: ___ ~--r(f.L.II'l/:"""';'''''''tr------

Checked by: ~(}::"":'-1.a~~:::::L~--~lJ..;t:.-~::::"====:"' __ 
( 

H-7 



E~:E:<Gl ~~SOURC~S CO. [lie. 
SU~':"';~Y OF CRG.:.::tC ~ til POLLUT ;.::i A,':':'L Y5 r s 

I FUT Geraghty & HIlI er 

Il T' 1.0 .-=LF~-.:.3 __________ _ OA TE SAi'!PLE RECE:! VE 0 __ ...;2;;:,'.:.17;.:.'.:.8=..2 ____ _ 
:0 I: D ._-->..13i.:--,"12 ... 5~7 _________ _ DATE A:IALYS[S CC:'I?LETE!J __ 3'...;1.;."a_2~ ___ _ 

ACID CCNPOU::OS ua/l ~a/I --
; 2 . 4 • 5 - tr i c n I 0 ro 0 ne n 0 I NO' ;.41.1 8!:......:4:.:-~l)1.r.::::::m~c~e=.!n.!!e:..:.n!.:·,~I~o!!h:;e n:!.':...' �:......::e:..;:t.::..:.he::;r'--__ ...:N::..:O::....._ 

l, 0 - cll I 0 ro -,n-c:-es., I NO :4=2!!=-..!b~i~s:!.C .::.2::-,-:;-ll!.l~o~r..:::o:..:.i.=.s~o~o :.:ro::.;o~y""l~l..::e..:~:.!:he:..:r __ ~'1:!.!.D_ 
, Z-Chloroonenol NO 438 bisC2-chloroethox'('r.:et:1c!ne NO 

, 2 .4-di chI oroel':eno I ~rD 52!! hexecnlorebuUdiene NO 
, 2.4-dimethvlohenol NO 538 huachloroc'/c1ooent!diene NO 

, 2-n; troonenol NO =-'8 hoenorone NO 

, 4-ni treonenol NO 55a na~i1thal ene NO 

_.:2,:;. 4~-~d~i~n:..:.;..:::t!.-'ro::!..!o::!n~e:.::n:!:!0.!.1_:--_____ ...:N!:::!.O _ _ 50B n i trobe !!z!!!e NO . 
\ 4.5-diniere-o-cresol nn 618 .'4-nitrOSOdi.nethvlimine NO 

~oentlcnloroenenol NO 52!! N-nitrosoc1iohenylar.line NO 

ono 1 No =53~8:::-...::N:.;;-;:.:n~i.::t:...rO~S~":!!d~i:.;;-;:.:n:;:-;::o~r.:::.oe:::..·:.., l:..:tl:::!lI:.::i.:.:"::,e ___ .. NI:LI')I.L.._ 

66S bis(2-ethylhex·,T lohthalate 18 

8ASE/NEUTRAL cOr~paUNOS 

acenaonthene 
benzidine 
1.2.4-tricnlorcbenzene 

he~achloroethane 

bis(Z-chloroethvllether 
2-cnloronaohthalene 
1.2-dichlorObenzene 

_ 1.3-dichlorobenzene 
1.4-dicnlorccenz!ne 
3.3-dichlcrObenzidfne 

2.S-dinitrotcluene 
1.2-diahenylh,(drazine 
n uoranthene 
~-chlorcohenyl phenyl ether 

•• Not detected 
• Not applicable 

* • 1-9 ug/l 

678 but'/l benzyl ohtllalat! NO 

6a8 df-n-llutyl ohthalate NO 

ND ~S~3.:::.8~d~f:.;;-;:.:n:.;;-~0~c~t'~11~o~n:..:th~a~l~a~t~! ___________ ·~N~p~ __ 
NO ~7~08:::-.~d~i~e~th~v~1~o~h~~:.!:na~l~a~t~e~ ___________ ~* _____ _ 
NO 

NO 

NP 
NO 

NQ 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 

718 dilToethvl ohthal ate 
72B benzoC a !anthracene 
7~8' benzo(alovrene 
748 3.4-tlenzofluoranthene 
7~a benzo (It) fl uoran ehene 
7sa chrlsane 
778 acenaonthvlene 
788 an thracene 
798 benzoCahfloer-flene 
S08 fluorene 
818 ohenanthr!ne 
82B dlbenzoCa.hlanthracane 
8J8 i ndenoCl .2. 3-Cd I C'lrene 
848 oyrene 
12982.3,7,8-tetracnlorodibenzo

p-oio.1ln 

NQ 
NO 

NO 
NO 
NO 
NO 
NO 
NQ 
ND 

NO 
ND 
NO 
NO 
NO 

ND 

Reported by: ___ ~IM~l-_"~f _~ __ _ 
Check ed by: _~. ~:...:.. . .L.e."""".!::';J4J1.:::l.L./':;:::'~r:!::==-=--__ _ 

I 



E~!E"GT ~f:SOURe!S eo, we, 
SU:"i·o;.R Y OF OR~;':lI C fiR lOR ITY POL l UT ,l:: i A::':LY SIS ----- -

IEIIT Geraghty & Hiller 

IE:IT '1.0 ,~I .... F..::_4=--__________ _ DATE SA;·i?LE RECE1VEO ___ -.;,:2i:..,:1:..:.7.;,./S:.,:2:..... 

:0 1:0. 13-1253 DATE ;':IALYSIS CC:·!PlETEO ___ 31_1,;../S_2 __ _ 

ACID CONPOUllOS vall ~SE :IEUTRAL CQI·iPOU1IOS OJ tJ / --
~~ ......:2:..l • ..:47.::-6-=tl"'~i:..::c:..:;h:..:.l.:::0.:..l"'a:::;a~n~e:.:n.:.::o!.!1 _____ .....::N.:D~_ . 418 4-bromoo he n'( 1 0 heny 1 ether-
\ a-clll oro-;r.-cl"'e S 0 i NO ;,;;4.::-Z3=-...;b:..i:-:s:..:C-:Z:...-,,::c;.:,!1 1:"o::,;I"':..,;O:..i:..,:s:.::o;,.:o,,"r"::07ay,_1.:.,.1:.::e:,,:t::.:h..::e.:.,.I"'_' __ ~!'-

NO 

2-chlorocnenol NO 438 bisC2-chloroethox'I)methane NO 

. .:...-~Z~.~4:...-~df~c~h~1~o~r~a~a~he~n.:.::o~1~ ________ ~~r~D~_ .~5..::29=-...;h~e~x;,.:a;,.:c~h,,"lo::.;r:..,;O::.;b::.;u:..t~a;,.:d~i~e~n_e __ ~ _____ ~N~D~ 
\ Z.4-dimethvlohe:'lol NO 538 hexadl1oroc'fclooeni:ldiene NO 

i Z-ni troahenol NO ~:4..:..8=-_i:..,:s:..:o;,.:c;.:,;n..::o.:..ro::,;n:;.;e=-___________ ~ 
• 4-ni tl"'oahe:'lol NO ~S_::,;:8=-..:n.:.;:a:.:a;.:,;n:...:t:;,;h_a.:..l e::.;n;.:,;e=--___________ ND 

Z.4-dinftrocne:'lol NO S6B nitrobenzene NO. 
4 • 6-df n f tr-O-o-cre sol NO .::6.:..' ::.;B --,H.:..-..:n~f:...t:.:.r~o_s::.;od;:,,;,;f ;r;;;;,e:..t""h;,,;v-:l~a,;;;m,:,i ;.;,ne=--_____ ~_ 
ae ca "1 . 1 ND 6_'R_" ,,_,,", "''''''~I''IoAO! ",h""'112"'oi .. . ~ !'I Cn OrOonA!"IO _ __ _ ........... __ ......... , ••• _ ... .. NO 
chenol ND 638 H--itrosodi-n-orooylamfne 

8ASE/NE.!JTlUL CO/·\POUNDS 

acenachthene 
benzidfne 
1.Z.4-trichlol"'obenzene 
hexJchlorocenzene 
he~achloroechane 

bfsCZ-chlorcethyllether-
Z-clllol"'onaohthalene 
1.Z-dfchlol"'obenzene 
1.3-dichlorobenzene 
1 .4-dfchlorobenzene 
3.3-dichlol"'obenzidf~e 
2.4-dfnftrotoluene 
2.6-dinitrotoluen@ 
1.Z-dfphenylhydr~zfne 

f1 uor.n thene 
4-chloroohenyl ph~nyl ether 

HO • Hot detected 
HA • Hot applicable 

• • 1-9 ug/l 

ND 
NO 

NO 

NO 

NO 
NO. 

ND 
NO 

NO 
NO 

NO 
!l0 
NO 

NO 

668 b' Z-ethylhex.,11chthala:e 
678 butyl benzyl chthalate 
,::;66:.:8:...--d;:,;i:..-."-but., 1 oh tha la te 
698 df· l-octyl ohtha 1 ate 
708 . dieth',l ohthalate 

... 
NO 

• 
718 dimethvl ohthalat! NO 
7Z8 ~enzoCalanthracene NO 

738 benzoCalovrene NO 

748 3.4-cenzo"uorantllene NO 
758 benzoCklfluoranthene NO 

76a chrlsane NO 
778 acenaoh thvl Ene NO 

~7;88~~.~n~t::.:h~r7ac~e~n~e~_~ ___________ NtL-
798 benzo(ahflcer,lene NO 

:.80:::;8=--...:.f"!~, :.lore ne NO 
~8~18~~p~h~.~~~~.d~n~t~h~r~e~n·7 __________________ -aN~ 
828 dibenzoC~.hlanthr~c2ne 

838 fndenoCl.2,3-cdlcyrene 
B48 py'rene 
1 Z98 2. J. 7 • S-te tr.lch 1 oro.lib~nzo

p-dio.dn 

NO 
NO 
NO 

Reported by: _._--L1'i ..... 'P'--1 _______ _ 
Checke.' by: • C:~,I .• .J'~ ____ 

. H-9 / 



E~:E"GY RESOURCES CO. IIIC. 
SU::;·',,!.RY OF OP'G':.~:IC PRIORITY POLLUT.1::i A11~LYSrS ---- -- ------

IEIIT Ger-aghty & Miller 
I :H' l. 0 '-J.'':'~.:i-t:.:l-. ___________ _ 

:0 I:O. 13-1248 

AC to COi-i?OIJI:OS . 

~ ~~-tr-1chlor-oohenol 

o-c~ic~o-",-cr~!ol 

2.4-dicnloroehenol 

* 
NO 
NO 
* 

2. 4-di:::e :!,., 1 ohe~o 1 NO 
~nitroone~ol NO 

4-ni troor.e!':ol NO 

oentic~ioroohenol 15 
~henol * 

.B:'SE!NEUT~:'L CCHPOU!IOS 

ac!nacnthene ND 
benzidine ND 
1.2.4-tricnlor-coenzene NO 
he~acnlor:eenz!ne 

hexachior:e~hane NO 
NO 

2-chlor-onaohthalene NO 
l,2-dichlorobenzene NQ 
l,3-dichlor-ccenz!ne NO 
l,4-dichlorobenz!ne ND 
3,3-dichlcrobenzidfne NO 
2.4-dinftrotoluene 
2.5-dinftrgtoTue~e NO 

l,2-dfonen'''hzdrufne NO 
fluorJnthene NO 
4-chloroohen',1 ohoen'" I! ther NO 

10 • Not detected 
, • Hot applicable 

• • 1-9 ug/l 

DATE S).;·iPLE RECE:!VED Zl17/82 

DATE A:IALYSIS CC:·iPLETEO~Lill ... 4 ___ _ 

8'\S~ llt:UH).L CCI·tFCUliOS ~Ll 

'41B 4-llromeehen·,l chenzl ether NO 

=4=ZS~~b~i~S~(~Z~-~~_h~1~e~r~o~i~so~o~r~o~e~y~1~I~e=~'~e~r_· ____ ~ ___ _ 
.43B bis(2-chloroethox.,llI:etl1ane NO 

52S hex!chl orobut.adf Ene NO 

53B hexachl oroc',el ocen tldiene NO 

5"B isooherone NO 
55a naoh tita 1 Ene * 
::~6~a~n~;~t~r~o~b~~n~Z~!~n~e~ _________ N~D ____ 
61 B 14-n; trosOdfmethyl ami ne ND 

629 H-nitresodfohenylamine NO 
63B N-ni trosodf-n-oroevl amine 
6eB bis!Z-ethylhu'lllehthalau 
678 butyl benzyl ohthalate 
6aB df-n-~u~ll ehtha1ate 
698 d1-n-oet',1 ohthalate 
70B dfeth',l ohtl,ala te 
71B dill:ethvl ohthalate 
729 '~enze!alanthracene 

73B benzoCalevrene 
i4B 3,4-oc!'Izefiuoranthe!'le 
75a benzeCklfluoranthe!'le 
76a ch rotS ene 
77B aCl!maeh th',l Ene 
78B anthracene 
79B benzoCqhfleerylene 
BOB fl uorene 
818 phenanthrene 
82B dfbenz~C~,hlanthracene 

838 fndeno!l,2,J-cdleyrene 
84B pyrene 
129B 2,J,7,8-tetr~chloredfbenze

p-dio.dn 

* 
NO 

• 
ND 
• 
NO 
NO 
NO 
NO 
NO 
NO 

. NO 

NO 
NO 
NO 
NO 
NO 

*. 
NO 

NO 

Reported by: --+:/jq;.II:L;.;...;.~--------------------
Checked by: -==G,~/3~i ·~4t·~~;~t-=:::::===-__________ _ 

1I~'n - Z 



• , 
; 

E~:e:;!~y R~SOURCC:S CO. WC. 
~~'~.8 !JlF OP. ~,.:..;;";.;.::.:..;I C=-:.,P;.:,!!.:,:1 0:.:,;R:..:1..:.T..:,.Y ...;,.P OL L UT,1:1 T A::" L Y S [ S 

lE~T Ge~aqhty & Miller 

1 E:IT' l. 0 ,-:-LF:---:-7::':'::--________ _ 

~o 1'0 13-1249 
~ "---------------------

AC!O C~:,lPCln:OS 

~ 2.4.5-tricl1loroohe!'!ol 
~ o-c~loro-m-cresal 

, 2.4-dichloroche!101 

NO 
NO 

NO 
NO 

\ 4-ni trocilc!'!ol NO 
'.~-::2.:... 4:---,d:..:i..:.:n~i..:.::;,,:..;o::.:o~il.:.::e:.:;!'J:.::o:.!1_~ _____ ...!:N!!:O ___ 
\ 4.5-dinitro-o-~r!sal 

~oe!'!tachl orooile!'!ol 
\ ohe!'!ol 

S':'SE/ll~UTR;'L CONPCWIOS 

--.!,£!!'It!ohtl'tene 
be!'Jzidine 
1.2.4-trichloroo!!,!Z!!'Je 
hexachloroce!'!Z!!1e 
hexac~loroethane 

bi sC2-cnlorcet!1'fllether 
2-cl'tlor:naohthale!1e 

l,J-dicl'tloroce!1ze!1e 
1.4-dichlorobe!1:e!1e 
3.3-diehlorobe!1zidfne 
2.4-dinitrotolue!1e 
2,5-dinitrotoluene 
1.2-diohe!1vlhvdrazine 
"tlaraii t!icne 
4-ehlorcehc!1vl eh~!1yl ether 

no .. I/o t de tee ted 
HA .. /lot appl icable 
* .. 1-9 ugl1 

.. 
NO 

Nt! 
NO 
NO 

NO 

NO 

NO 
NO .. 
NO 

NO 

NO 
NO 

NO 

DATE ~:":PLE: RECE:!VE::l ___ Z_I_I7...;.I_S_2 ___ _ 

DATE ;':IAL Y S r S CC:'!PLE:TED_-",3~1l!:.LI.)l.S=-2 __ _ 

S':'SE I/EUTKAL CCI·!PCUl!OS 

"415 4-br::rnoone!1',1 ehe!'!,!l ether NO 
~42~9~_'b:..:i~$~C..:.2_-C~h~1~o~r-'o~i~s~o-o~ro~o~y~1..:.le.:..~=~.:.::e~r_" ____ 'rn __ 
438 bisC Z-el'tl oroethox'tlr.:eth!ne NO 

~29 hexac~lorobutadie!1e 

53B hexachl oroe"c:1 ooe!'Jt!dfe!'!e NO 
=~~48~_f~s~o~o~h..:.o.:..;r~on:.:;e~ ___________ ND 

=~~:a~~n.:.::a~o:.:;h~t~l't~a.:..;le~!'I:.:;e~ ________________ ND 

~oa ni trobe!'lzene ~IO . 

618 II-ni trosodi:::etll'(lar.:i ne NO 
628 N-ni trosodf ohe!1',la::1i ne NO 
638 N-nitrosodi-n-~r~oyl.~lne 

5a8 lIisC2-ethylhexyllDnthalate 
678 butyl be!'lzyl ohthalat! 
5aB di-n-but;rl ohthalate 
598 di-n-oct'tl ohtlla 1 a te 
708 diethvl ohthalat! 
718 dimethyl onthalate 
728 .benzoC a lanthrace!le 
738 benzoCaloyrene 
748 3 .4-!le!lzof1 uorantlle!'Je 
7sa benzoCklf1uoranthe!1e 
768 chr-/sene 
778 aC!!1aohthylene 
788 anthrace!1e 
798 be!lzo(ahf loer-dene 
808 nuorene 
818 ohe!lanthrtne 
82B d1I1enzOC4.h)anthracene 
838 fndenoC1.2,3-Cdlovrene 
848 eyrene 
1298 2.J.7.8-tetrachlorodib~nzo-

2-<2 io.tf n 

90 

NO 

NO 
* 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 

NP 

NO 
NO 

NO 

Reported by: ___ ~'!..I.I ?T~t---------~
' 

Checked by: _-..:(}~. _6!..-:!,1~-(£!~~.~t.:"=====-___ _ 
I 

H-ll 



ElIEi{GY RESOURC::S CO. Ille. 
SU!:'!:!2-!! y OF OR(i~::r C PR lC~ I iT P9..Ll~JT,1:IT A:I~L '1'5 I S 

I E~IT __ ---:G:.:e:..:.r!.a 0;.:. n.:.:t:.::Y_&:...:.M.:.:1.:.'..:.l :.;e�":...... ______ _ 
:1T·1. O._L_F-_8_. __________ _ OAiE S;'i".?LE RECEIVED Zlli 182 

----~~~--------
CO I" 0 13-1250 

. .----~-------------------- DATE AIIALYSIS ec:·\PLETEO. __ 3;.:,/...:I.:../8:.:2=--___ _ 

Ae I 0 CQi,,?OU::DS 

} ..l.i.:5-tric;'loroci':e~01 
o-c~iol"o-~-cr!sol 

A 2~(hioroehe~ol 

u all 8~C: llEUTRAL COt·!POUIIOS !.! <II' 

NO ·~4.:.'~8~4:.:-~b~l"~c~m~co~h~e~~~v~1~o~h~e~~y~1~e~t~he~~~ __ ~N~O=-___ 
NO ~42~S~~b~;~s~(=2~-c~h~1~0~1"~0~i~s~oc~r~o~o~y~1~le~r~.~~.e~~ ___ ~:~I~ ___ 
NO =4~18~~b~i~s~(~Z~-~ch~1~c~r~o~e~t~h~o~x·~Zl~m~.e~~~h~an~e~ ___ N~O~ ___ 

2. 4-d1 c;' I oroohenc I ~D .:.:~2S:!.........!h!.!e~x~a~c.:!h,!;1 c~r~o:.!:b:.:u~~=.::d..!.1::;en:!!e:...... ______ Ni:!.p~---
, , Z • 4-d f me thy I 0 he no 1 NO :5_::,'1 a~...!h!.!e!:!:c~a~c:!!h..:;l o~r~c:.!:c:.:·,~c:..!.l.:::c.:::o::.e !1:.:.,t::i!:,::d:..:i.::,e:,::ne:...... ___ N:;,::.O __ 
" 2-n i troonenc 1 NO .:S=~~a_f.!..:s~O:!J:c~h!!:o~l'1l.:::!.!:ne=_ _________ ..::!N~O~-

4-nitroone~ol NO ~:-~:a~~n~a~c~n~th~al~e~n~e:...... _________ NO 
~ 2.4-dini:ro"-ne~. 01 0 (-a i" b ND ~~:..:,;;.:..:..:.:..:.;~.:::.-:.:.::.;".!.':.! _______ .. N~ __ .O n ~ro enune . 
, 4 .5-di n1 tro-c-cruol IIlQ 518 )(-nitrosod1 .. ethyl ami ne NO 

,::o~e:.:.,n .::;ta::.:c:::.h:.:.i.:::o.:..ro::::o::.:.iI:.::e~!1.:::o.!.l _______ .::N::O=-_ 62B N-n i tro sod i ohenylallli ne NO 

'.. 'i1e!1o I NO ::5:3~B.......:N.:.:-:.!n~i~tr~0:;SQ:::d~f:.;-~n:;;-;.:o~l"'.:::o.:.oyl..l:..:t!lI=.:.i.:.:n::.e--_.....aN,I.IDt....._ 
56a bis(2-!thylhe~'l11ohthalat! 65 

aASC:INEUnAL Car~PCUNOS 

aC!!1aohthe!1e 
benzidine 
l,2.4-tricnlorobenzene 
he:CJchloroce~Z!!1e 

hexachloroethane 

2-chloronaohthale!1e 
l,2-dichlorobenzene 
1.3-dfchlorobe!1zene 
1 .4-dichlorobenz!~e 
3,3-dichlorobenzidine 
2,4-dinitrotoluene 
2.e-dinitFotoTue~e 

1 • 2-di chcn·t1 hydrn i ne 
f1 UOranthcne 

1 4-chlorooncnyl ph~~yl ethel" 

10 • flot detected 
\ • Not applicable 

• • 1-9 ug/l 

67B butyl benz"I ohthalate NO 
5aa df-n-bu~/l ohthalate * 

ND ::5~9~B~d~f~-:.!n~-~o~c~tv~1~o~h~t~h~a:..!.l~a~te::._ __ ~ ______ ~N~p~ __ 
NO ~7~08~~d~i~e~th~·~tl~o~h~t~ha~l:..:a:..:t~e~ ____________ • ____ _ 
NO 

NO 
Np 
NO 
ND 
NO 

Ne 
NO 

NO 

NO 
NO 

NO 

718 dimethyl ohthalate 
729 benzo(alanthl"ac!~e 

738 benzo(aloyrene 
748 3, 4-oen:l:o fi uOl"'an toiene 
7sa benzo(klf'uoranthene 

77B acenaohthvlene 
78B an thracene 
798 benzo(ahlloertlene 
808 f1 uOl"'ene 
818 ohenanthrene 
82B dibenzo(~.hlanthracene 

8JB indeno(l,2,J-cdlayrene 
84B oyl"ene 
129B 2,3,l,8-tetrachlorodlbenzo

p-dio.cfn 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

NO 
Nn 
ND 

NO 
NO 

NO 

Re~orted by: ___ --!.!1i~.~~,f.-_L....j·{ _______________ _ 

Checked by: ..l(J~. ~-<9.~'L.:!/~~" <"',.,~. ====':..... __ __ 
u ,., I 



E~!E"Gl RESQUReE:S CO. !lie. 
g:~'!:::-:3'UlF CP'~;':!IC P~ lOR In POLLUV..:.:.I.3I..<L YS IS. 

mIT ·1.0 ......... L~F-:.<9 __________ _ OA TE S:':·!p LE RECC: I'(Ea __ --'2;;:,/..:;1~7/..:S:.::2 ___ _ 

:0 r:o. 13-1251 DATE :':IAL Y S [S CC:·tPLEiED __ ....;3/....;1;;.,1..;,;82:...... ___ _ 

AC 10 CCNPOU::OS u 0/1 B:'SC: llEunAL COt·iFClmos 

"':---,2;.;.:...4~'76_-.=;tl"~i~c~h~1 ;:,0 r:..;o:.:O:.::h:.:e~!l:.:::o.:,t ______ N=O__ . 41 B 4-::' rc:mec he !l'" 0 he!lyl e t~er 
"'-:---:O=--..;:C,,:,h:-l ;:,0 r:....:o::..--:''ii:...-;:,c:..;re:=-:s:.:o:..:l ________ N~O~__ 425 bi 5 ( 2 --:iI i 01"0 is co r:l CY 1 I etlTe ~ 
"'~ -:2:...-..::C::.:h.:,1 ~o r:...:o:..:o:.:;h~e.:.::!lo~l!.... _________ Nr!O~~= 4:!B b i 5 ( Z -en 1 0 roe t.'Tox·t!me t:T~ne 
~ 2. 4-d; chI oroohe!lo 1 ~!n 52S hexachi orobutadie!le 

$-
NO 

'" . 2.4-dimethvlohe!l01 NO 538 he~aclllol"oc·'clooe!lt.!die!le NO 

U-nitroohe!lol NO 548 fsoonol"one N!:l 

\ 4-ni troo/lI!!lol NO .;5.::.5;a......:n.:.::a ... c::.:n:...::t::..:h:a.:,1:::.e!l::.:e::.-_________ ~_!l __ 

·~.~2~.~4~-d~f~n~i~t~r~00~h::.:e~!I~0~1-~------~N~O~---- ;:,5c=-a~~n:..:i~t~r:.:::o;:,e~~!l~z~e~!l~e~ ________ ~N=D~._ 
~ 4. 5-df ni era-o-cr!s.:ll NP :,6.:,' B=-..:H:..;-;..:;n:..:f~t~r:.:::o.:.s~.:ld~f~r-;;; .. e:..t.=h;.:·,~l..:a:::m.:.f n::.:e~ ____ ..:;N:.::!l=--_ 
L.. 0 e:'l ta ch 1 0 roo he no 1 NO :,5:::,25=-..:N:.-..:;n:.,;i.,:t;:,.r..:o,;;,SO;:.d;:.'"-" o;:.n",I!:.;!I;.;·'_l..;::a",=~i !I""J!"-,-____ -..:N;.:!l:.-._ 

\ 0 neno 1 ND .:53=8=-..:N::-:.::n~i-:t::..r:.:::o.:.so::::d:.i:-:-~n::.-..:o:..:I"0..::_=0 ... v.:.h::::m:.:.:f~n::.e-.-_-..::v",,1"1 
66B bis(2-ethylhex7110hthalate 

8:'SC:/NEUiR:.L cor·tPOUNOS 
678 but-/l benz.,l ohthalate Nt; 

ssa df-n-llut>/l phthalau NIl 

aC!:'Iaohthene 
be:'lzidine 
1.2.4-trichlorobenz!!le 
he~~chlorobenz!!le 

NO ~69~B=--~d~f_-~n~-~o~e~t"~'1~0~h~th::..:a~1..:a~t;:.e----------~N~p~--
NO ;;..70~8~~d~fe~th~y~1~on~~~a~1~a_te~ ____________ N_Il __ _ 

ND ;;..7.:.'8=--..:d~f~r.~e~th~v_'~D"'h~t~ha~1~a;.;t~e~ __________ ~N~~~ __ 

he~achlor:ethane NO 
bis(2-chloroethyllether NP 
2-chloronaohthalene NO 
1 .2-diclTlorobenzene NO 
1 • 3-dfchl orobenzene NO 
1 • 4-di ch 1 orobenzene NO 

__ ~3~.~3-....;d~f~C~hl~0~r~0.:.be~n~z:..:i~d~f~ne=----------~N~p----
2.4-dinitrotoluene 
2.6-dinitrotoluene 
1 .2-d1ohenylhydl"~zine 
fl uOl"anthene 
4-chlorocnenyl oh~!lyl ethel" 

ND a Not detected 
NA a Not applicable 

• • 1-9 uglY 

NO 
ND 
NO 
NO 

NO 

729 Jlenzo( a lanthrac!ne N;) 

738 benzo{alcvl"ene NO 
748 3.4-tenzofluol"ant."ene Nt) 

7~a benzo{klfluoranthene NO 
76a ChrlS!ne NO 
778 acenaon t.'Tvl ene NO 
7aa an thl"acene 
798 llenzo{ c:h floer,"ene 
B08 fl uOl"ene 
818 phenanthrene 
828 dibenzo{~.hlanthrac2ne 

838 1ndeno(1.2,3-CdlcYI"2ne 
848 pYl"en/! 
1298 2,3,7,8-tetracnlorodfbenzo

D-<1ia.tin 

.. ,.. 
f' = 
~-

Reported by: __ ~7It.:..::~:-. c.+' ____ ---

Checked by: _.=C __ ~e..:: .. :...-/.~: ~,,~-~.!=:::::== ... :....... __ 
H-13 I 



E:IBCi'( ~~$OURCZS CO, [/lC, 
SU~'!28Y OF Op.~,!::IC P!UORIiY POLLUE:ti A::~LYSIS 

lENT r.e!29u.b.J.;t'f-' ""&-. ... ;::.j'""u' . .:: .. .:;~ ______ _ 

: t T '1.0, -..l.E.::.l.Q.. _____ ~--__ 
:0 [:0, 13-1252 

AC 10 COi'\?CWIOS u (1/1 

~ 2,4,5-trfchloroohe~ol NO 
; a-chloro-m-cresol NO 
~~2~-~C~h~i~cr~o~o~n~e~~~o~i ____________ ~O 
\ 2,4-dfchloroohe~ol • 

2,4-dfmethvlohe~ol NO 
~ 2-l1i troohe~ol NO 
~ 4-~i troohe~ol NO 
\ 2,4-~fnitroohenol NO 
~~..:..:..::~==:..--~--~--
~ 4,5-1initro-o-cr!!ol 

oentachloroohenol 
NO 

NO 
~.::.e.:.:.no::.l!-_____________________________ -J!1._. __ 

B:.sc: IN EUTlUL CO~IPCUNOS 

ace~aohthene • 
be~zidine NO 
l,2,4-trichlorocenzene NO 
heXJchloroce~ze~e 

he~achloroethane NO 
bisCZ-chl0ro@tnvlietnlr NO 
2-chloronaahthalene NO 
l,2-dichlorocenzene NO 
1.3-dfchlorocenzene NO 
1.4-dfchlorobe~zene Np 
3,3-dfchlorobenzidfne NO 
2.4-dfnftrotoluene NO 
2.6-dfnitrotoiue~e 
1.2-dfohenylh.,drazfne NO 
f1 uoran thane NO 
4-chloroohenyl ph~~.,l ether NO 

, • Not detected 
• Not applicable 

• • 1-9 ug/l 

OATE SAi·,PLE: R~CZr'IE:O _____ ---,?:..:/..!.11...7~/Q~'~ __ _ 

DATE AlIAl Y S r see:·,? lETED, __ ---"-3L.1l""',ll,8Z'-__ _ 

a~c: llE:Un:'L ccr'I?CUHOS 

'41 B 4-llr::moehe~',1 ehe!l'fl et~er 
l!3Ll 
NO 

:4~2~9~b~i~S~(~2~-~C~h~lO~r~o~f~S7o~o~r~o7av~1~1~e~t.:.:.~e~r~ __ ~ __ 
4~a bis(Z-chlorcet~ox'l}methane NO 
52!! hexachlorocutadiene NO 
538 huachl orec'/cl oce~ udiene NO 
:ol8 isoohoroile NO 
;:;=~a~n~a~c~n~~~h~a~l=en~e~ ___________________ NO 
556 ni trebe!!Ze!'!e NO, 
618 N-ni troscdi::a t.'1v1 ami ne NO 
529 II-ni trosodfoha!!',l ami ne NO 
638 N-ni tros.,df -n-oroa',l amine ND 

666 bfs(2-et.'1ylhex.,1}ahthalau 23 
679 butyl benzyl ahthalat! NO 
5aa, df-n-butyl ahthalat! • 
69B 4f-n-oc:t"(1 ahthalate ND 

708 diethyl ahthalata • 
718 cfmethvl ahthalat! NO 
725 .benzoC a !anthracene NO 
7~8 benzoCalayrene NO 
746 J .4-cenzon uoran thene NO 
75B benzoCkl fluoranthe!1e NO 
75a chrlsane NO 
778 acenaoht.~ylene NO 
~7~8~8 __ a~n~t:::h.!!r..!!a:.::C:",!",:!1::.e..J./;.wg~he5!nl!au:nw.t.!!h.!::,.e5!n!Se'--________ • _ 
79B benzoCahflaertlene NO 
80B fluorene NO 
~8~1~B __ a~h~e~n~a~n~t~h~r~!~!!e~~ ____________ ~s~e~. ]~ 
828 cfbenzoC4,hlant.'1r3c:ane NQ 

838 fndeno(1.2.3-Cdlo·,rane NO 
848 
1298 

pyrene 
2,3,1,8-tetrachlorodfbenza
p-dio.dn 

NO 

NO 

~:k-L'I, Repor ted by: _______ .!.~!..L1.IIcr.:.......J,_,...-________ _ 

Checked by: C. ,r4./ .• ...l.A:.4 
H_14 / 



E~:E~~'t R!~OjjKC::S co. illC. 
Su:·':·r;.RY OF OR~~::rC PR lOR ITY POLLUT)::T ",,,IAL YS IS ------ ---

I E~I T r. .. ~. ='t:'~~...iM:!..:;ul..J.l.!!.",:," ______ _ 
IE.'IT·1.0. Procedural Blank . DATE SAJ·!PLE RECEr·{ED ___ :t..2:"":"';~-':".s3:22..... ___ _ 

:0 1:0. 13-1253 DATE :.lIAlYSIS CC:-IFLHEO, __ ...:.,!/,1u'.::,Q2t-___ _ 

AC 10 CO:·iPOU::DS u 0/1 

1. 2.4.5-trichlcr-oohe~ol NO 

1. o-cnlor-o-m-cr-esol NO 
~ 2-chlor-oone~ol NO 
-\ 2.4-dichlor-oohe!'lol ~rD 

~ 2 .4-dilr.ethvl ohe~ol NO 
~ 2-nitroohenol NO 
~ 4-ni troohe!'lol NO 
\ 2 .4-di nftrocne~ol NO .:..-.::...:.;:..::::..!.!!.!..:!..::~~!..-------. --
~ 4.5-dinitro-o-cr!sol 
~oentachloroone!'lol 

~ phenol 

BASE/NEUTRAL CON?OUNOS 

acenaonthene 
benzidine 
1.2.4-trichlor-obenz!ne 

hexachl croe thane 
bfsCZ-chlor-oethvllether 
Z-c~loronaohthale!'le 

I .Z-dichlcr-obenzene 
1.3-dfchlor-oben:ene 
1.4-dichlor-obe!'lz!!'Ie 
J.3-dfchlcrobenzfdine 
2.4-dinitrotoluene 
Z.5-dinitrotoluene 
i .Z-dfohenylh·'dr-azir.e 
fl uoranthene 
4-chloroohenyl ohenyl ether 

NO • Not detected 
rIA • rIot appllcabl e 
• • 1-9 us/l 

TiP 

Np 

NO 
ND 

NO 
ND 
ND 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

~c: NEUTRAL cor·lPCUIiOS ~a!1 

'41B 4-llrcnrcone!'l',1 ohenyl ethel" NO 
'l9 bis(Z-chlcr-oisoorooyllether- ~ 

529 hexachlorobutadfene NO 
53B hexachl crOC',el ooent!d; ene NO 
!4B isoonorone NO 
;5~:a~~n~a~c~n~~~~a~1~e~n~e~ _________ ~~ 
50S nitrobenZene NO . 
618 N-nitrosodf .. ethylamine NO 
528 14-ii1 trasod; onen',i ar.ri ne NO 
638 N-nftrosodf-n-oroovlamine NO 

~o.::.SB~~b~f~s~(Z~-~!~~~h~y~lh~e~x~i~I~I~ah~·=~~~a~l~a=~~ ____ :~ 
678 butyl benzyl chthalat! 
saB df-n-~utyl ahthalate 
o~B di -n-octyl antha la te 
70B dfethyl onthalate 
71B dimethyl onthalate 
719 benzoC a I anthrac!!le 
738 
748 
758 
708 
77B 
7BB 
798 
80B 
819 
8lB 
838 
84B 
l2~8 

benzoCaloyrene 

benzo(klfluoranthene 
chr"fsene 
acenaoh t."yl ene 
anthracene 
benzoCohfloerylene 
fluorene 

dfbenzoC~.hlanthracene 

fndenoCl.Z,J-edloyrene 
pyrene 
Z,J,7,8-tetrachlorOdibenzo
p-diollin 

NO 
NO 
Np 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
'in 

NO 
Ng 
Nn 
NO 
NO 
NO 

NO 

Reported by: __ -"!~'J..!..iIf.l-J·I.....-_____ _ 

Checked by: _..JCo:....:.. . ./..J!?!...<"'::_~.!:;-1~=t,H~ ... !=:::=:... __ _ 

H-15 / 



% 
I .... 
0> 

Sample RCI/d I 7/10/81 
Date Anall,ala 
COlllpleted II 8/7/81 
All Resull:a In. ..g/l 
Repol'ted Ely. _____ _ 
Checked D~" _______ , 

Analyzed f'ol" Gel'llghty' Hillel' 

COllpounds 
(in ol'del' of elution) 

Vinyl chlor ide 

Methylene chlol'lde 

l,l-dlchloroethylene 

l,l-dlchloroethane 

trans-l I 2-·d Ichlol'oethylenll 

l,2-dlchloroethana 

l,l,l-trlchlol'oathana 

l,2-Dlchloropl'opana 

Tl'lchloroathylena 

l,l,2-Tl'lchloroethana 

Tet rachlor,l)ethylene 

Chlorobenil.ene 

Unknown 

ENERGY RESOURCES CO. INC. 

VOLATILE OI~GANICS ANALYSIS 

- Repol't Sheet -

Ol.F-I SLF-I SLF-2 

0.09 0.57 

Co_anta. All blank epaces al'e ND'e (none detected) «0.05 mg/l, Ol' 50 pph) 



% , ... ...... 

'Sample Revell 7/]0/81 
Date Analyllis 
Comple ted 1_ 8/7/81 
All Resultll Inl--.l1lqll 
Reported Oyl, ______ _ 
Checked 8yl ______ _ 

Analyzed ,fo,rl Geraghty' HUler 

Compounds 
lin order of elution) 

Vinyl chloride 

Methylene chloride 

I I I-d ichlor,oethylene 
I 

I I l-dichlorll)ethane 

trans-l I 2-dichloroethylene 

1,2-dichloroethane 

l,l,I-trichloroethane 

I 12-Dichlorc)propane 

Trichloroethylene 

1,1,2-Trichloroethane 

Tetrachloroethylene 

Chlorobenzelle 

Unknown 

ENERGY RESOURCES CO. INC. 

VOLATIJ.B ORGANICS ANAr.YSIS 

- REtport Sheet -

LP'-l LF-2 LP'-3 J.P'-4 J.F-5 

0.07 0.22 

0.05 

Comments I All blank Ispaces are ND's Inone detected) «0.0!; m~/l, or 50 pph) 



:c: , .... 
Q) 

S~lmpl e Rcvd 1--.1L.:..17.oJ/L:8:..:2=--___ _ 
Date Analysis Completedl __ ~3~/_~1~5L/~8~2 ________ __ 

All R:I:;~!~: !;: !1~~lI!_P_b_I ____ _ 
C:hecked BYI---l~Ll~...L-___ _ 

Analyzed forl_ G , H SC Navy 

Compounds 
(in order of elution' 

Vinyl chloride 

Methylene chloride 

),l-dichloroethylene 

l,l-dlchloroethane 

1,2-dlchloroethylene 

Chloroform 

1,2-dlchloroethane 

1,),I-trlchloroethane 

Carbon tetrachloride 

BrolDod lChl orom,ethane 

'l'rlchloroethyl ,ena 

Dlbromochloromethana 

Bromoform 

'l'etrachloroethvlene 

Lf'-6 
)]-11240 

3.2 

5.4 

24 

2.2 

1.2 

ENERGY RESOU~ICES CO. INC. 

VOLATII,E OIlGAti!ICS AN~I,YSIS 

LF-8 
D-1250 

650 

1.3 

2.5 

- Report Sheet -

LF-'9 
)]-)251 

1600 

3.1 

3.4 

LF-lO 
)]-1252" 

145 

Comments I All blank 8p~lces are NO'a (none det:ectedl. 
*2.9 ppb chlorobenzene 
"",2 ppb. I, 2-di chI oropt'opane (tentat l- JO, 



:z:: 
I .... 

OG 

hnlilyzed tOl~ 1 Geraghty & Hill er 

Client 10: LF-6 LF-7 
I 
I DET. 13- 13-
• LIMIT 1240 ' '1249 
I - -
'.:.roclor·l2211 0.1 NO NO 

- -
:.roclor 12J:t 0.1 tiD Nil - -
'hroclc.l" 10U 0.1 NO NO 

- , --
:.roc1or 124:Z 0.1 NO NO - -
,\roc1or 12U 0.1 tiD tID 

- --
1"L".lclor 125·. 0.1 0.1 NO 
I - --
I. • 
,.;;.:"o':.lor 1261~ 0.1 tiD tiD 
I - --
'l.rv-:lor 1262 0.1 NO NO 
L--

NO • not detected.' 

ENERGY RESOURCES CO. INC 

PCB ANAL~ 

LF-8 LF-9 

13- 13-
1250 1251 

tiD NO 

NO NO 

NP NO 

tID NO 

NO flO 

< .1 tiD 

NO NO 

NO Nil 

SampleRcvdl~2~/~17u/~n~2 __________ ___ 

Date Analysts 
Completed 1 __ 3~/~2~21~8~2 __________ ___ 

All Results Inl-1!9'L.l_l ~(.:..;pp:....h..:..) __ ~, 

Reported By I .. ~~ 
Checked BYI. ~ 

Procedural 
ILF-I0 olank SIf'-l SLF-2 L f-l I F-3' I F-4 . . -
13- 13- 13·· 13- 13- 13- 13-
'1252 1253 12!i4 1255 1256 1257 1258 

NO tlO Nn tiD 110 tiD NO 
- --

tiD tiD Nn ,fO /10 /10 ; tiD 
- --

I NO ~IO tiD Nn NO tID /10 

-
NO tlO ,till NO /10 /10 tiD - --
tiD tiD 1111 110 Nil 110 !IO - --
110 tID till <.1 <: 1 110 tiD 

tiD /10 Nil tID 110 till tiD 

- -- I
NO NO lID Nil tlO tlO tiD 

-

.-



Well Numbe!" 

LF-l 

LF-2 

LF-3 

LF-4 

LF-5 

!.!'-e 

LF-7 

LF-8 

LF-9 

LF-10 

SLF-l 

SLF-2 

DLF-l 

pH MO.SORE.'iENTS OF N;\.TE<t Srl..'U'!.ES 
COLLECTED raeM MON!TOR w~LS 

AT TSZ r.;umFI!..L A..~ 1 

7/28/81 

7.40 

7.55 

7.40 

7.35 

7.80 

7.70 

B.85 

eli 

1 Measured at the tige of sample collection. 

H-20 

2/15/82 

7.20 

7.39 

7.32 

.. "., v_v_ 

7.02 

7.50 

7.19 

8.74 

7.04 

7.42 



APPENDIX 1-2 

CLOSED LANDFILL - TEST PIT OBSERVATIONS/LOGS AND ANALYTICAL 
DATA 

(Source: Reference 17) 



I 

~ 
TP-2A 

lEGEIIl 

~ TEST PIT 

.A MIIIITIIUN& Well 

_IC SCALE: 

I .. ' 110' " 
u.E: t~ • tOO' I mAlIN 8Y: 

IE: HI-91 MCKm 8Y: 

I TIl,: CSNA219 PROVED 8Y: 

110' 

~ 
0/ v/ 
.A 

CSY-FMN-~ 

.I 

.A 
CSY-fHN 3 -

I' )J.. IlEYISIIII OAll: 

IEYISION DATE: 

REYISIIII DATE: 

'-~ 

J I 

• 

;' 

~ 
TP-8 

.A 
. CSY-Fl4N-2 

\.J 
r 

no 
.:>.... 

) 

TP-5 10 HlLlAlll STIIEET 

~ ,---

r' ) 'L 

!ill D 0 
'" C] P-5A = 

I 

0 C 
h 

lIesUnllhOUse (nylronlHlltll 
1M CenlecmlclJ Smites, Int. 
840 law Cauntrr Bouhnrd 
Nt. PII!lsant, South Ciro) Inl 29U6 
IAnll AA .. -nnft'i 

CSHHN-I.A 

TITLE: 

~ 

I CD 
SITE IUH 
CHARLESTON NAVAL BASE 
AOYANCm FIRE FIGHTING 
CHAR.ESTON. SOOTH CARIUNA 

.. 

FIGIR: 

2 

,. 
~ : 

• 



- SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
Cround Wale' Protection O'yl.lon 2600 Bull Slreet 

I. LOCAlION Of wEll 

Coun", Char leston S,Slem No,,,,,, CSY-FMW-3 

l., ...... de: 32° 51' lonC;tlude. 

~O~.~.,=.= .. =.~.-A-.. -.-,~O-.-.• -.,-,,-,~-,-,-,-,-o-.. -,~n~~-.-,,·-,~,-.. :-•• -.-"-,-Io::~-·------·-------
7'? 57' 

1700' south"est of Bainbridge and Hollan 

_ .•. _--_.-
$1!C:ICh "".111: ISee C!It.l'"I,I(, on hac 10 I 

See Attached 

Columbia, S.C. 29201 (eOlI75e-521l 

<. UWNER OF WELL • Ad..... Charleston Naval Base 

TelephOne No. 

Saussy Engineering 
230 Habersham Street 
Savannah, GA 31412 (912) 

T elephoJle No 

W.le-r WeIfR~o 

223-5103 
04-11-91 /-:-,"'. w:::::, :;~":L"'-;;"c.-I.:::";;'''' .,..,:-:-, .'CS,unUI'"!1a', 

~.,;), ~ t..lII"C::)'''lIlrle,1. 04-11-91 
1. ~:~~ -=(1 'ft.:;~' ~~:=~~:'::LJ-.-,.-,,-,. -.-'---"---G~-~B':'O~"~'~' ::.:.-=-..:...·.:..:.,r-J::...:"~.-.• --

I] 1\" nn' ... ., (J 0··".10' f]C.lh'e 101')' flo., .• " 
--------::::.------=----...:..~-

7. USE; 

rJOOI1"."H: 
(11",~.11'0n 

I. I l'"t.loe 5"1111'", PC''''''''' No 

o A .. en,"I."o".,,'1 
0'-·' 
OC •. -

II •. " .. 
TVI1': l?C]rvt: []\""~·.U1","·11 

OSU~f'!1 LJ 11 110 .. , 

.. __ -f_ .... In .....!-~.'I .'t'I'ln 

__ . __ ""0 __ • I ': .. ·I~ II> 

.---.--.... _-------- _ ... --- ..... - .. 

11"'9'" I\hO .. .:/lh.-'o ... 

o " 
~';" ,.,1.. II., , . 

U v" [J -, 

--...,,---------------------------'J. scnr:.CN 

T ·,·"e •. ___ P_V-,C,- -,.n-.-- o,' ... _____ .~---
SIOI/O • .,:t' ____ ....:1~0:..._"...~ Lfnt;'" ____ 2 _____ _ 

'I'THiCO<FNE~S' l.H;PH-ITO 1 5C!liJr.lwCC" __ • ..5..... __ 11 .••• ". 5.2 -'I "'OTE: MULTIPLESCR 
SOTTOI.IO; _____ ', .. ,. .. 1 ______ ' USE SECOND SHEET 

_-~"~.~rU~M"+->s~T~n~AT~U~'~.'~ , 
j S.eve Anal."., 0 v..:t fP'.~.".! ",nclo''') ~I'"'O 1 .5 f .5' 10. STATIC W .. ,Terl L~ ... :~·-------...!:"-------·-- -----

FonMATION CeSCRIPTION 

~olm Silty Sand 
--- 1_2' 

1

---
1
-,5-'- 2' 7:-":;~~~:;:;:~; II. t~IO." 1..1"" ':O,,,,,,..t' ,I~~. '" "ou,,-_ ... ___ . __ _ 

Gray Sandy Clay 

Brolm Silty Clay I 3.5' I 5,5' 

i 2' I 
----!--·-----~I --I 

Gray Clay 7_5' 

-----·----T ---i--
I ---i------i 

--.--.. -----·---~--1---
1--------11 I 

r I 
~a'C~le W.IJI.' hc;a""9 ,0"., 

1.2' - 5.5+ 
{ut •• '"0 ,heel .f "_.ncal 

l. REMARKS 

II. PUMPING LEVEL B"IQ~'_ L''''11 S".I.c," 

________ '1 .• 'I<t' • __ Iu,. 

I~ 'NI\TEn r.U'\Llr., 

~"'.1 U'''/C 

I"UaIlItCl "0'" 
EI'oCI,ve ',.:e 

-:;:-,:-;-' "'5 ____ II. lei cS=---.:5 _____ ,,:. 
0.513 IIni''' ..... ,' ... CO .. ,I,-:,,..'U 1.466 

14 WELL CAourEO' E9y .. ,(J:~c 
NC.lJI Ce''''e"1 0 S."U c.· ... ", 0 c="c"u • .g 0,,,,,. (JBentp"j 

F·O'" 
1--------

0.5 __ '1_,~o:._===5:u=r:.f::a:c:.:e:... _________ _ 

15 NEAneST sounce 01:" ;tOSS':lE COi·IM~.~I~:t.ilC~'· ___ f. •• , : •• ~. 

1 _____________ T\"Ofl! Wct1CIS;:"'-!O:~4!C! [J '(el T.,oe ____ _ 

u:on C:~::'!'!ler: 0 NO .:.'"0.1'"' ____ _ 

I~~~~~========~-=~~=~~= fiG. "UMI' O.IJI~ 1"'I.tI~n "'31 ..... ~u~~ 
MI, "~'"r'! ______________ .''''''Q~_!''''' _________ _ 

". _____ v.",, _____ '."')lh 01 (!'OD n,g", __ ' I. C.UatC,I ... 

TyPE: OSul"nlt."bl<e o TU'h'". 

t 7. WATER wELL CONTRACTOR-S CERnFICATlON: This well WQS drilled under my ~ife 

lIInd lhis tc:pon is ,,,,.10 lhe besf 01".,., tr:~. and beJi''l.053 E. Lindsay 

BUSINESS - ;tI;iii:i: ACCRESS 
REG'STERE'1la~in_Huber Greensboro, NC 2 

~.~~;;lm.vk( g~~T.No. $tff = 



'. 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
Ground W •• er Prot.cllon DI.I.'on 2600 Bull SIr •• t 

1. U')CI\II()N Of- WU.1.. 

Counly: Charleston Syslem N;illn~~ CSY -FNW-L 

I~L.:: .. :::'''''=.·_.;:3:.:2:.,O_._..:5:..1:..'_.--."..-...,7'l~~~~ •. -- 7'1 57 ' 
0., •. '''' CA ... , Our..:I ...... '.0'" RnMI ."I~·":.·I ... "I 

1500' soutwest of Bainbridge and Holland 
SI'C"C"I ,,"'hen &0 C.'y 01 W ... 11 Loc.lI.n" ._-- --'-............ - ,. ------.-.-

See Attached 

Columbia, S.C. 29201 (803) 751·5213 
.c. OWNER Of WELL 

Charleston Naval Base 

Saussy Engineering 
230 Habersham Street 

T.'."",,,.,,';;avannah, GA 31412 (912) 223-5103 
~. WI I. L 01 "'" (C~.::: .. :: .. ::,,;:,,::·.:::.·::"7,---,U:;_.::,,:::._;>:;· ,-::.~ .. ::,::".....,Or.z4-::-:-1rTl-::-"'i:rrl----

J. use: 
rJ 00 .. • .. " .. : 

OI .. ,,, ..• ,n01 

L J P,.t.,,<.: ~"I-J"'" "I:r'~'lrl NO 

o 4.4 Cn" .... io .. i .. " 

(1,., .. , . ' Ill"Ii'" 

I I 

Tv,'. [X)PVC r Jr..,,, ..... ,.," : $ ... ,.". 

US·~I!I Uehh .. , ,W.o,.",. 

._2 .... In 1.,5.'1. ".',"" 1 O"·~o:'::;hO.:J 
__ ._'" I" __ Ir "':Ull. 

'--,-.-C-U-'-T-"-'-"-5-
h
-,.-"-L-e-5-'G]=X"-'-"'O="-'-'-O ___________ --1 -;scnF.t~--p~-.C---·----------2-n--·--------

o ,. 

------

, .. II,! -----rrT------- 0, 10 ..... --'3'------
S'Ot/~., .... (' _______ _=_-= L~ .. ;' .. __________ _ 

S,!, nr.l"'~r." __ 2-5 __ ! L ... "._-'7'--5 ..... __ II "'OTE: '.UJlTfI'LE 5C~E 
"".1 _____ !t. USE SECOND SHEET 

S,CYc ' .... .".VI.' 0 .,~, U.".·~1o': O:O"CIOld OO~n 
10. STATIC \-:.\TEnl~4:i"L"·- ----------. -.-

l·rt-!IS!<~oIESS! .. ~=!}!.~ .'9_ 
FOm.,IATlO~1 OESCFI:rTlQ:-l I V' I au, 'UM v" 1-1-------____________ -t-.§TRt.TU •• 1 -S;tI:.'TUI.~ • 

".I..IlrJ,Olll£Wll.n --'Su,i.J..1J...;tYl'--'lscQ.anWdl..-. ________ 'I __ >: I L_' 

(w!tar bel1een 2-3.5') 

-----" 

_1_._7_5 _____ '1. 1'0:-'0". 1,)"tI ~''''.3':(' ,',-:,1': loOu" 

""""'-'::-U=,.-::'P"'''N'''G~:L'''e''V''''''''''''L ~.-.-'o-,·-·."'C-.,-.-"-'-::S-.,-,,:-.-<-,-------·---···--_.---

I, I 2.5' l.j obt BrQliD Sandy Clay 7.5' 
,. .,~ \'!' ------- .. 1.J ....... r" .... _____ c;J '.~ • ___ h'I. 

I ----:-·----1 I th th Organics 
'f .. -It.! 

12 It.~TIr.IC1:"L I='L~~F' IG· •• ·<!'IP.c1tl 0·'., n'JO 
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SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 

Ground Wale' ProlecUon Ol.t,'on 2600 Bull SI' ..... 

. LOCAllUN Of w~LL 

County: Charleston SyslemNa,nc l.:>I-t,'IW--' 

LIlilude: 32° 51' lO"91Iude: 7r:f 57' 
1-:0::.,::::,.=, .. ::': •• -. -:-~,-"':-:o::-,,--:.--: ... --:."::: .. ~,-.--:.--:,,.-;n;:n--: •• ::-' ;::, .. ~.:.-:-:.,~, •• ;:;;;~,---------

800' south of Holland and Bainbridge 
S""I:I ;· .. 1<"'1:11 (I., C.IV 01 Wo:fI ,",oe;,I'"" ."------.-----

See Attached 
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rOlm-Black Silty Sand 
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I 1 -------- --'r---
I I 

I l------1 

Columbia, S.C. 29201 (1031 75~-5213 Wale-r Well"Recor< 

... OWNER Of WelL. 
Address Charleston Naval Base 

Telephone No . 

Saussy Engineering 
230 Habersham Street 
Savannah. 

Telepnone No 
GA 31412 (912) 223-5103 
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;;:,V~ ,n ,-l-\nULINA utl-'AH I MeN I UF HEALTH AND ENVIRONMENTAL CONTROL 

Ground v.-ale, prolecllon Dlyl.lon 2600 Bull Slr •• 1 

1. tOeA II()N 01, wI:; 1.1. 

Charleston Sys,omNa ... o, CSY-FNW-1 

LahtudC!: 32 0 51' lonQ"ude; 

0.".,,,. ~ A"., O"r.,:"nn I.n ••• nn.lIl I"" .• 'o.!.·, ..... ,.------.-----

1500' south of Holland and Bainbridge 

See Attached 

2. CUTTING SI\t..H'LES u V~~U I'Jo 

o ~·e, (r,C;,.c 'Cne,,,, ... 1 @·NO 

FORMATION DESCRIPTION 

Brown Silty Sand 

-Black Silty Clay 

. THICKNESS 
OF 

STRATUM 

IJE?TH TO 
BOTTOM 0': 

ST!'M!"W.! 

I--------.L----I---I 
! I _._---------, .. --.----

Columbl •• S.C. 29201 (1031 758·5213 Wat.r w.n R~ord 
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~lSdIess Sa~ssy Engineering 

230 Habersham Street 
Savannah, GA 31412 (912) 223-5103 
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Laboratories, Inc. FORT LAUDERDALE. SAVANNAH 

CLIENT 
SAMPLE LOCATION 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

TEST 

WESTINGHOUSE 
TP-2/TRAIN. CNT. 
002-041291 
04/12/91 
04/11/91 
SOIL 
DIRECT EXPRESS 

DATE REPORTED: 04/18/91 
EPA: # FL095 

FL DRINKING WATER: II 86144 
FL ENVIRONMENTAL: II E86006 

GEORGIA: II 828 
SOUTH CAROLINA: II 96015 

RESULTS 
------------------------------------------------------------------
LEAD,T 3050/7421 170.0 MG/KG 
ARSENIC,T 3050/7060 4.60 MG/KG 
BARIUM,T 3050/7080 35. MG/KG 
CADMIUM,T 3050/7131 . 20 MG/KG 
CHROMIUM,T 3050/7191 11.0 MG/KG 
SELENIul-i,T 3050/7740 • 20 MG/KG 
MERCURY,T 7471 <0.1 MG/KG 
SILVER,T 3050/.:7760 <0.1 MG/KG 
EPA 8240 NEGATIVE 
EPA 8270 POSITIVE 
pH OF SOLID 9045 8.0 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

d-u4~ 
DONALD S. MCCORQUODALE, JR. PH.D. 
MICROBIOLOGIST 

D.W. 
D.W. 
D.W. 
D.W . 
D.W. 
D.W . 
D.W. 
D.W. 

4550 N. Dixie Hwy .. FL Lauderdale, FI .. 333:W • Phone: (305) .81-481 -130 Indian StrHl, Savannah. GL 31401 • Phone (112) 231-soeo 
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CLIENT: 
SAMPLE: 

DATA FILE: 

5 111111 ~ ~H ::llrl~~III~ II I: 
--- --.- -~. . ..... -... .......... ..... . ....... .. '" I 
Laboratories, Inc. 

WESTINGHOUSE 
002-041291/ TP-2 
>41615: :D4 

FORT LAUDERDALE. SAVANNAH 

-CERTIFICATIONS-
TRAIN. CNT. #219 EPA: #FL095 

DATE REPORTED: 4/17/91 2:28 
5_00000 

FL DRINKING WATER: #86144 
FL ENVIRONMENTAL: #E86006 
GA ., 828 DILUTION FACT: 

CAS No. PARAMETER 
_''''-._-. 

67'64-1 ACETONE 
75-05-8 ACETONITRILE 
107·02-8 ACROLEIN 
107-13-1 ACRYLONITRILE 
71-43-2 BENZENE 
100-44-7 BENZYL CHLORIDE 
75-27'4 BROMODICHLOROMETHANE 
75-25-2 BROMOFORM 
74-83-9 BROMOMETHANE 
78-93'3 2-BUTANONE (MEK) 
7S~15~C CARBON DiSULFiDE 
56'23-53 CARBON TETRACHLORIDE 
108-90-7 CHLOR08ENZENE 
124-48-1 CHLORODIBROMOMETKANE 
75-00-3 CHLOROETHANE 
110- 75-8 2-CHLOROETHYLVINYLETHER 
67-66-3 CHLOROFORM 
74-87-3 CHLOROMETHANE 
96'12-8 1,2-0IBROMO-3-CHLOROPRO 
106-93-4 1,2-DI8ROMOETHANE 
74-95-3 DIIROMOMETHANE 
764-41-0 1,4-DICHLORO'2-8UTENE 
75-71-8 DICHLORODIFLUOROMETHANE 
75-34-3 1,I-DICHLOROETHANE 
107-06-2 I ,2-0 I CHLOROETHANE 
75-35-4 I,I-DICHLOROETHENE 

SC ., 96015 
!',;PA METHOD 8;140 

PURGEABLE 

CONCENTRA T ION 
(ug!kg) 
.. -._------.-

0.0 
0.0 
D.O 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0_0 
0_0 
0.0 

~ 0.0 
0.0 
0.0 
0,0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0_0 
0.0 
0.0 

ORGANICS - SOILS -

"MOL CONCENTRATION "MOL 
(!,.tg/kg) CAS NQ. PAR.a."£TER (u;/k9) (ugik 

_ .. ----- .. --._---------
5.00 95-50-1 o-OICHLOROIENZENE 0.0 1.00 
10_0 541-73-1 m'OICHLOROSENZENE 0.0 1.00 
80.0 106-46-7 p-OICHLOROSENZENE 0.0 1.00 
20.0 156'60-5 trans,I,2'DICHLOROETHENE 0.0 1.00 
1.00 78-87-5 1,2-DICHLOROPROPANE 0.0 1.00 
1.00 10061-01-5 cis,I,3-DICHLOROPROPENE 0_0 1.00 
1.00 10061-02-6 trans,I,3-DICHLOROPROPENE 0.0 1.00 
1.00 100'41-4 ETHYLIENZENE 0.0 1.00 
5.00 591-78-6 HEXANE 0_0 1.00 
10.0 78-83-1 ISOBUTYL ALCOHOL 0.0 20.0 
5.00 75-09-2 METHYLENE CHLORIDE 0.0 5.00 
1.00 108-10-1 4-METHYL-2-PENTANCHE 0.0 10.0 
1.00 109'06-8 2-PICOLINE 0.0 
1.00 110-86-1 PYRIDINE 0.0 
5.00 100-42'5 STYRENE 0.0 1. .. ", 
5.00 630-20-6 1,I,I,2-TETRACHLOROETHANE 0.0 1.00 
1.00 79'34-5 1,I,2,2-TETRACHLOROETHANE 0.0 1.00 
1.00 127-18-4 TETRACHLOROETHENE 0.0 1.00 
1_00 108-88-3 TOLUENE 0.0 1.00 
1.00 71-55-6 1,I,I-TRICHLOROETHANE 0.0 1.00 
1.00 79-00-5 1,I,2-TRICHLOROETHANE 0.0 1.00 
5.00 79'01-6 TRICHLORDETHENE 0,0 1.00 
5.00 75-69-4 TRICHLOROFLUOROMETHANE 0.0 5.00 
1.00 96-18-4 1,2,3-TRICHLOROPROPANE 0.0 1.00 
1.00 108-05-' VINYL ACETATE 0.0 5.00 
1.00 75-01-' VINYL CHLORIDE 0.0 1.00 

1330-20-7 TOTAL XYLENES 0.0 1.00 

" ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT x DILUTION FAC 
•• IMDL - BELOW METHOD DETECTION LIMIT (A value of 0.0 • BMOL) 

4580 N. Olxl. Hwy., Ft. La_., Fia. :I333oC • -13051 .8'_1 0130 Indlon Stroot. Sa...,.ah. GL 31.al 0 ""000 (812) 238-S0!50 
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CLIENT: 
SAMPLE: 

S 11~'IIIII~~ffl!! 11"11111 o'I/J"ll"ltll 11111 
IIII 

Laboratories, Inc. FORT LAUDERDALE· SAVANNAH 

-CERTIFICATIONS
EPA: #FL095 

DATA FILE: 
DATE REPORTED: 
DILUTION FACT: 

WESTINGHOUSE ENVIRO. 
002-041291/ TP-2 TRAIN CNT #219 
>4B11A: : 03 

4/17/91 2:37 
100.0000 

FL DRINKING WATER: #86144 
FL ENVIRONMENTAL: #E86006 
GA # 828 
SC # 96015 

EPA METHOD 8270 
BASE/NEUTRALS 

CONCERI;}! lON 'MOL 
AND ACIDS 

CAS No. PARAMETER (ug/kg) (ug/kg) 
--------- -- ... ------- .. - COIICENTRA TI ON *HDL 

83·32·9 ACENAPHTHENE BMDl 0.50 CAS No. PARAMETER (ug/kg) (ug/kg 
208-96-0 ACENAPHTii't'LENE BMDl 0.50 --------- ---_._ .. _-----
98'86-2 ACETOPHENONE BlIll 0.50 298-03'3 DEMETON-o BMOl 1.00 
309'00-2 ALDRIN BMDl 0.50 126-75-0 DEMETON" BMOl 1.00 
101'05-3 ANllAZINE BMDl 10.0 2303-16,4 cis'OlAllATE BMOl 1.00 
62-53-3 ANiliNE BMDl 0.75 2303-16-4 trans'DIALLATE BMOl 1.00 
120-12-7 ANTHRACENE BMDl 1.00 53·70·3 DIBENZO(ah)ANTHRACENE BMDl 1.00 
12674-11-2 AROCHlDR-I016 BMDl 5.00 132'64-9 OIBENZOFURAN BNOl 1.00 
11104-28-2 AROCHlDR-1221 BMDl 5.00 84·74·2 OI-n'BUTYlPHTHAlATE BMDl 1.00 
11141-16-5 AROCHlOR-1232 BMDl 5.00 117-80'6 DICHlONE BNOl 5.00 
53469-21'9 AROCHlOR'1242 IMDl 5.00 95·50·1 1,2-0ICHlOROBENZENE BMDl 1.00 
12672-29-6 AROCHlOR·1248 BMDl 5.00 541-73,1 1,3-0ICHlOROBENZENE BMDl 1.00 
11097-69'1 AROCHlOR'12§4 BMf)L < "" 

106·46·7 1.4-DICHlOR08ENZENE aND!" 1.00 

11096-82'5 AROCHlOR-1260 
~."'" 91-94'1 3;3'0ICHlORD8ENZIDINE IMDl 5.00 BMDl 20.0 

86-50-0 AZINPHOS METHYL -GUTHION" BMDl 5.00 120-83-2 2,4'0ICHlDRDPHENOl BMDl 20.0 
'~1'27-9 BARBAN BMDl 5.00 62'73-7 OICHlDRVOS BMDl 5.00 
;;'87-5 BENZIDINE "'BMDl 20.0 141-66-2 DICROTOPHDS BMDl 5.00 

65'85-0 BENZOIC ACIO BMDl 25.0 60·57' I DIELDRIN BMDl 2.50 
56-55-3 BENZO(a)ANTHRACENE BMDl 0.75 84-66'2 OIETHYlPHTHAlATE BMDl 1.00 
205-99-2 BENZO(b)FlUORANTHENE BMDl 0.75 60·51·5 OIMETHOATE BMDl 2.50 
207-08-9 SENZO(k)FlUORANTHENE SMDl 1.00 105'67·9 2,4-DIMETHYlPHENOl BMDl 2.00 
191-24-2 SENZO(ghi)PERYlENE BMDl 0.85 131·11·3 DIMETHYlPHTHAlATE BMDl 1.00 
50-32'8 BENZO(a)PYRENE BMDl 1.00 528'29-0 .-DINITR08ENZENE BMDl 10.0 
106-51 -4 p-SEHZOQUIHOHE BMDl 1.00 534-52'1 4,6-DINITRO'2'METHYlPHEHOl BMDl 40.0 
100-51'6 BENZYl ALCOHOL 8MDl 1.00 51'28'5 2,4'0INITROPHEHOl 8MDl 10.0 
319-84'6 BHC'alpha BMDl 1.00 121'14-2 2,4-0INITROTOlUENE 8MDl 10.0 
319-85-7 BHC·beta BMDl 1.00 606'20-2 2,6-DINITROTOlUENE BMDl 10.0 
319-86'8 BHC·del ta BMDl 1.00 88'85-7 DINOSES BNOl 5.00 
58'89-9 BHC-gamna I'LINDANE" BMDl 1.00 122'39-4 DIPHENYLAMINE BMDl 2.50 
111-91'1 BIS(2-CHlOROETHOXY)METHAHE B.IH,. LOO 122,66-7 1,2-DIPHENYlHYDRAZINE BMDl 5.00 
"1-44-4 BIS(Z'CHlDROETHYl)ETHER BMDl 1.00 117·84·0 DI·n·OCTYlPHTHAlATE BMDl 5.00 
39638'32-9 BIS(Z'CHlOROISOPROPYl)ETHER BMDl 1.00 298-04·4 DISUlFOTON BMDl 1.00 
117-81-7 BIS(2-ETHYlHEXYl)PHTHAlATE BMDl 1.00 959'98'8 EHOOSUlFAN I BMDl 5.00 
101'55-3 4'8ROMODIPHENYlETHER BMDl 0.50 33212-65'9 ENOOSUlFAN II BMDl 5.00 
1689'84·5 BROMOXYNll BMDl 5.00 1031·07-8 ENDDSUlFAN SULFATE BMDl 5.00 
85-68-7 BUTYlBENZYlPHTHALATE 3580 1.00 72-20'8 ENDRIN BMDl 5.00 
2425-06-1 CAPTAfOl BMDl 5.00 ENORIN KETONE BMDl 1.00 
133-06-2 CAPTAN BMDl 2.50 2104·64-5 EPN BMDl 1.00 
63-25'2 CARBARYL BMDl 1.00 563-12-2 ETHION 8MDl 1.00 
1563'66·2 CAR80fURAN BMDl 1.00 5Z-85-7 FAMPHUR BMDl 1.00 
786-19-6 CARBOPHENOTHIOII BMDl 1.50 55·38·9 FENTHION BMDl 1.00 
57-74-9 CHLORDAHE 

,,"U.C_""_C ... , .... u. ""., ." iioiUi. l.OU BMDl 5.00 JJ~.J~J7-J r~y~n~v~~~.n 

470'90-6 CHlORFEVINPHDS BMDl 1.00 86'73-7 FLUORENE BMDl 1.00 
106-47-8 4-CHlOROANllINE 8MDl 2.50 76·44·8 HEPATACHlOR BMDl 1.00 
510-15-6 CHlOROBENZllATE BMDl 1.00 1024·57-3 HEPTACHLOR EPOXIDE BMDl 1.00 
59,50-7 4·CHlORO·3·METHYlPHENOl BMDl 10.0 118-74-1 HEXACHlOROBENZENE BMDl 1.00 
91'58-7 2-CHlORONAPHTHAlENE BMDl 1.00 87'68-3 HEXACHlOROBUTAOIENE BMDl 1.00 
95-57-8 2'CHlOROPHENOl BMDl 1.00 n·47·4 HEXACHlOROCYClOPENTADIENE BMDl 1.00 
""<)05,72-3 4-CHlORODIPHENYlETHER BMDl 1.00 67-72-1 HEXACHLOROETHANE BMDl 1.00 

&,01-9 CHRYSENE BMDl 2.50 123-31-9 HYOROCU I NONE BMDl 1.00 
JO-n-, CCUIAPHOS BMDl 2.50 193'39·5 INDENO(I,2,3'cd)PYRENE BMDl 1.00 
7700'17·6 CROTOXYPHDS BMDl 5.00 465·73'6 ISODRIN BMDl 1.00 
72·54·8 p'p' -DOD BMDl 1.00 78-59'1 ISOPHORONE BMDl 1.00 
72-55-9 p'p' -DOE BMDl 1.00 143-50'0 KEPONE 8MDl 1.00 
50-29-3 p'p' 'OOT BMDL 5.00 ZI609-9O-5 LEPTOPHOS BMDl 1.00 

lZ1-75'5 MALATHION BMDl 1.00 

.550 N. Dlxl4l Hwy., Fl Laud_I •• FIL 33334 • Phone: (305) .'1-4881 • e30 Indian 5',"" Sc."~a~. &~ ~"'01 • Phon. i9121238-!IO!5O 
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Laboratories, Inc. FORT LAUDERDALE. SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. 
SAMPLE: 002-041291/ TP-2 TRAIN CNT #219 

DATA FILE: >4B11A::D3 

CAS No. PARAMETER 
.................... 

u-43-S METHOXYCHLOR-p'p' 
90·12·0 I'METHYLNAPHTHALENE 
91·57'6 2'METHYLNAPHTHALENE 
298·00·0 METHYL PARATHION 
95·48·7 2-METHYlPHENOL "o-CRESOL" 
108·39·4 3-METHYLPHENOl "m-CRESOLII 
106'44 ·5 4'METHYLPHENOL up'CRESOL" 
7786'34'7 MEVINPHOS 
2385·85·5 MIREX 
6923'22·4 MO/IOCROTOPHOS 
300·76·5 NALED 
91·20·3 NAPHTHALENE 
130'15-4 1,4'NAPHTHODUINONE 
54·11·5 NICOTINE 
98·95·3 NITROBENZENE 
18:s6·75·5 NITROFEN 
88·75·5 2'NITROPHENOL 
100·02·7 4'NITROPHENOL 
62·75·9 n'NITRaSODIMETHYLAMINE 
86·30'6 n'NITROSODIPHENYLAMINE 
621'64·7 n'NITROSODI'n'PROPYLAMINE 
56·38·2 PARATHION 
82·68·3 PENTACHLORONI TROSENZENE 
87'86-5 PENTACHLOROPHENOL 
85·01·S PHENANTHRENE 
108'95-2 PHENOL 
298'02-2 PHORATE 
732·11·6 PHOSMET 
13171-21-6 PHOSPHAMIDON 
109'06'8 2'PICOLINE 

EPA METHOD 8270 
BASE/NEUTRALS AND ACIDS 

MISCELLANEOUS AN'LYTES 

CONCENTRATION ·HOL 
(ug/kg) (ug/tg) CAS No. PARAMETER 
. ------------ ---- .......... 

SHOL 5.00 30560·19·1 ACEPNATE 
380 1.00 76'06'2 CHLORPICRIN 
560 1.00 2675·77·6 CHLORNES 
SHOL 1.00 5598·13·0 CHLORPTRIFOS tlDURSBANIl 
SHOL 5.00 99·30·9 DICHLORAN "SOTRAH·! 
SHOL 5.00 :S33·41·5 DIAZINON 
SMDL 5.00 120·;s6·5 DICHLORPROP 
SHOL 1.00 957·51·7 DIPHENAMID 
BMDL 5.00 25311'71'1 ISaFENPHOS 
SMDL 5.00 150·50·5 MERPHOS 
SHOL 5.00 114·26'1 PROPUXUR 
400 LOO 206-44-0 FLUOitAiriTHEiriE 
SMDL 5.00 
BMDL 10.0 

.. BMDL 5.00 
SMDL 5.00 
BMDL 5.00 
SMDL 5.00 
SMDL 10.0 
BMDL 10.0 
BMDL 10.0 
SMDL 1.00 
BMDL 1.00 
SMDL 5.00 
SHOL 1.00 
SMDL 1.00 
SHOL 1.00 
BMDL 1.00 
!.l1Ol c "" J ...... 

SHOL 10.0 SMDL = SELOW METHOD DETECTION LIMIT 

CON CENTRA Tl ON 
(ug/kg) 

.----_ .. -_ .. -
SHOL 
SMDL 
SHOL 
SHOL 
SHOL 
SHOL 
SHOL 
SMDL 
SMDL 
SMDL 
SHOL 
590 

23950'58·5 PRONAMIDE BMDL 1.00 ACTUAL METHOD DETECTION LIMIT = DILUTION FACTOR x MDL 
129'00'0 PYRENE 500 1.00 
110'86'1 PYRIDINE SMDL 10.0 
13071-79·9 TERSUFOS BMDL 5.00 
95·94·3 1,2,4,5'TETRACHLOROSENZENE BMDL 1.00 
961-11'5 TETRACHLORVINPHOS SMDL 5.00 
8001·35·2 TOXAPHENE SMDL 5.00 
120-82'1 1,2,4-TRICHLOROBENZENE BMDL 2.50 
95·95·4 2,4,5-TRICHLOROPHENOL BMDL 1.00 
88·06'2 2,4,6'TRICHLOROPHENOL SMDL 1.00 
1582-09-8 TRjHURALIN SMDL 1.50 

page 2 of 2 
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-MOL 
(ug/k, 

10.0 
5.00 
1.00 
1.00 
1.00 
1.00 
10.0 
1.00 
5.00 
1.00 
5.00 
1.00 
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Laboralories, Inc. FORT LAUDERDALE. SAVANNAH 

CLIENT 
SAMPLE LOCATION 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

TEST 

WESTINGHOUSE 
TP-S/TRAIN. CNT. 
003-041291 
04/12/91 
04/11/91 
SOIL 
DIRECT EXPRESS 

DATE REPORTED: 04/18/91 
EPA: # FL09S 

FL DRINKING WATER: # 86144 
FL ENVIRONMENTAL: # E86006 

GEORGIA: # 828 
SOUTH CAROLINA: # 9601S 

RESULTS 
------------------------------------------------------------------
LEAD,T 30S0/7421 lS.0 
ARSENIC,T 30S0/7060 .40 
BARIUM,T 30S0/7080 <S.O 
CADMIUM,T 30S0/7131 . 20 
CHROMIUM,T 30S0/7191 3.S 
SELENIliM,T 30S0/7740 . 30 
MERCURY,T 7471 <0.1 
SILVER,T 30S0/~760 <0.1 
EPA 8240 POSITIVE 
EPA 8270 POSITIVE 
pH·OF SOLID 904S 7.1 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

4--o4~ 
DONALD S. MCCORQUODALE, JR. PH.D. 
MICROBIOLOGIST 

MG/KG D.W. 
MG/KG D.W. 
MG/KG D.W. 
MG/KG D.W • 
MG/KG D. W. 
MG/KG D. W • 
MG/I<G D.W. 
MG/KG D.W. 

.550 N. Dlxl. Hwy., FL Laudecd&l., FIL 333:W ~ Pbone: (305) ,g1..t181 • 830 Indian SttHt. Sav.MaIl. Ga. 31401 • Phone (112) 238a5050 
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CLIENT: 
SAMPLE: 

DATA FILE: 

S ~I"IIIII"I~!! ~ "::~Il DI 1111 II I: 
laboratories, Inc. 

WESTINGHOUSE 
003-041291/ TP-5 
>41616: :04 

FORT LAUDERDALE' SAVANNAH 

-CERTIFICATIONS-
TRAIN. CNT. #219 EPA: #FL095 

DATE REPORTED: 4/17/91 3:25 
5.00000 

FL DRINKING WATER: #86144 
FL ENVIRONMENTAL: #E86006 
GA # 828 DILUTION FACT: 

EPA 
PURGEABLE 

CONCENTRATION 
CAS No. PARAMETER (ug/kg) 

_.- .... _--- ...... _-- .... _----
67'64·1 ACETONE 0.0 
75-05-8 ACETONITRILE 0_0 
107-02-8 ACROLEIN 0.0 
107'13-1 ACRYLONITR I LE 0.0 
71-43·2 BENZENE 0.0 
100-44-7 BENZYL CHLORIDE 0.0 
75-27-4 BROMOOICHLOROMETHANE 0.0 
75-25-2 BROMOFORM 0.0 
74·83·9 BROMOMETHANE 0.0 
78-93'3 2-BUTANONE (MEKl 0.0 
75'15-0 CAR80N D!PJlF!OE n n ... 
56-23-53 CARBON TETRACHLORIDE 0.0 
lOB-90-7 CHLOROBENZENE 

~ 
0.0 

124-48,1 CHLORODIBROMOMETHANE 0.0 
75'00-3 CHLOROETHANE 0.0 
110-75-8 Z'CHLOROETHYLVINYLETHER 0.0 
67'66-3 CHLOROFORM 0.0 
74-87-3 CHLOROMETHANE 0.0 
96-12-8 l,2-DIBROMO-3-CHLOROPRO 0.0 
106-93-4 1 ,2-D I BROMOETHANE 0.0 
74'95-3 OIBROHOMETHANE 0.0 
764-41-0 l,4'DICHLORO-2-BUTENE 0.0 
75-71'8 DICHLORODIFLUOROMETHANE 0.0 
75'34-3 l,l'DICHLOROETHANE 0.0 
107·06·2 l,2'0ICHLOROETHANE 0.0 
75'35-4 l,l'OICHLOROETHENE 0.0 

SC # 96015 
METHOD 8240 

ORGANICS - SOILS 

'MOL CONCENTRA Tl ON 'I1DL 
(ug/kg) CAS No. PARAMETER (ug/kg) (1.191 -----_ .. _- .----- .. --_ .. --
5.00' 95-50'1 o-OICHLOROBENZENE 0.0 1.0 
10.0 541-73-1 m-DICHLOROBENZENE 0.0 1.0 
80.0 106-46-7 p-DICHLOROBENZENE 17.9 1.0 
20_0 156-60'5 trans,l,2-DICHLOROETHENE 0.0 1.0 
1.00 78-87·5 1,2-0ICHLOROPROPANE 0.0 1.0 
1.00 10061-01-5 cis,1,3-0ICHLOROPROPENE 0.0 1.0 
1.00 10061-02-6 trans,l,3-DICHLOROPROPENE 0.0 1.0 
1.00 100-41-4 ETHYL BENZENE 0_0 1.0 
5.00 591-78-6 HEXANE 0.0 1.0 
10.0 78-83-1 ISOBUTYL ALCOHOL 0.0 ZO. . "" 75~09"Z METHYLENE CHLORIDE GOoG S.U J.Y,,", 

1.00 108-10-1 4-METHYL-2-PENTANONE 0.0 10. 
1.00 109-06-8 2-PICOLINE 0.0 
1.00 110-86-1 PyRIDINE 0.0 
5.00 100'42-5 STYRENE 0.0 
5.00 630-20-6 1,1,1,Z-TETRACHLOROETHANE 0.0 1.0 
1.00 79,34-5 1,1,2,Z-TETRACHLOROETHANE 0.0 1.0 
1.00 127-18·4 TETRACHLOROETHENE 0.0 1.0 
1.00 108-88-3 TOLUENE 0.0 1.0 
1.00 71-55-6 l,l,l'TRICHLOROETHANE 0.0 1.01 
1.00 79-00-5 l,l,2'TRICHLOROETHANE 0.0 1.01 
5.00 79-01-6 TRICHLOROETHENE 0.0 1.01 
5.00 75-69'4 TRICHLOROFLUOROMETHANE 0.0 5.01 
1.00 96-18'4 l,2,3'TRICHLOROPROPANE 0.0 1.01 
1.00 108-05'4 V I NYL ACETATE 0.0 S.OI 
1.00 75·01'4 VINYL CHLORIDE 0.0 1.01 

1330-20-7 TOTAL XYLENES 0.0 1.0( 

• ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT x DILUTION FA 
•• SHOL - BELOW METHOD DETECTION LIMIT (A .alue of 0.0 = SHOL) 

4550 N. Dlxlo Hwy. Fl. Laude"'Olo, FIL 33330. -= r.t05) 481 .... ". S30 Indian SI,"~ Sa.annah, GL 31401 • Phone {8121 238-5CII5O 
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Laboratories, Inc. FORT LAUDERDALE" SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS-
SAMPLE: 003-041291/ TP-5 TRAIN CNT #219 EPA: IFL095 

DATA FILE: >4B12A::D3 FL DRINKING WATER: #86144 
DATE REPORTED: 4/17/91 3:54 FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 100.0000 GA I 828 

SC # 96015 
EPA METHOD 8270 

cCRt~MliIcMEUT~LS AND ACIDS 
CAS No. PARAMETER (ug/kg) (ug/kg) ........... -- .... __ .. _-------
83-32-9 ACENAPHTHENE BMOL 0.50 CAS No. PARAMETER 
208-96-8 ACE NAPHTHYL ENE IIMD!. !1.50 

--_ ....... 
98-86-2 ACETOPHENONE BMOL 0.50 298-03-3 OEHETON-o 
309-00-2 ALDRIN BHOL 0.50 126-75~0 OEHETON-s 
101-05-3 ANILAZINE BMOL 10.0 2303-16-4 cis·OIALLATE 
62·53-3 ANILINE BHOL 0.75 2303-16-4 trans-DIALLATE 

120-12·7 ANTHRACENE BMOL 1.00 53·70-3 DIBENZO(ah)ANTHRACENE 
12674-11·2 AROCHLOR·l016 BMOL 5.00 132-64-9 OIBENZOfURAN 
11104-28-2 AROCHLOR-1221 BHOL 5.00 84-74·2 OI-n·BUTYLPHTHALATE 
11141-16·5 AROCHLOR-1232 BMOL 5.00 117-80-6 OICHLONE 
53469-21-9 AROCHLOR-1242 BHOL 5,00 95-50-1 1,2-DICHLOR08ENZENE 
12672-29-6 AROCHLOR-1248 BHOL 5.00 541-73-1 1,3·0ICHLOR08ENZENE 
11097-69-1 AROCHLOR-1254 BMOL 5.00 106-46·7 1,4-DICHLOR08ENZENE 
11096-82-5 AROCHLOR-1260 BHDL 5.00 91-94 .. 1 ~ ~_ftt~Ulftana~u'rnlu~ .. ,.I ...... , .. __ ........ ~ ... _ •. ~_ 

86-50-0 AZINPHOS METHYL "GUTHION'I BHOL 5.00 120'83-2 2,4-DICHLOROPHENOL 
101-27-9 BARBAN BHOL 5.00 6~-73-7 DICHLORVOS 
~·87-5 BENZIDINE ...... BHOt 20.0 141-66-2 DICROTOPHOS 

';-85-0 BENZOIC ACID BHDL 25.0 60-57· • DielDRIN 
56-55-3 BENZO(a)ANTHRACENE BHOL 0.75 84-66· . DIETHYLPHTHALATE 
205-99-2 BENZO(b)fLUORANTHENE BHOL 0.75 60-51-5 DIHETHOATE 
207-08-9 BENZO(k)fLUORANTHENE BHDL 1.00 105-67-9 2,4-DIHETHYLPHENOL 
191-24-2 BENZO(ghi)PERYLENE BHOL 0.85 131-11-3 DIHETHTLPHTHALATE 
50-32-8 BENZO(a)PYRENE BHOL 1.00 528-29-0 m-DINITR08ENZENE 
106-51·4 p-BENZOOUINONE BMOL 1.00 534-52-1 4,6-DINITRO-3-HETHTLPHENOL 
100-51·6 BENZYL ALCOHOL BHOL 1.00 51-28·5 2,4-DINITROPHENOl 
319-84·6 BHC-alpha BHDL 1.00 121-14-2 2,4·0INITROTOLUENE 
319-85-7 BHC·beta BMOL 1.00 606-20-2 2,6-DINITROTOLUENE 
319-86-8 BHC-delta BHOL 1.00 88·85·7 DINOSEB 
58-89-9 BHC-ganma IILINDANEII BHOL 1.00 122-39-4 DIPHENTlAMlNE 
111-91-1 BIS(2-CHLOROETHOXT)HETHANE BMOL 1.00 122-66-7 1.2-DIPHENTLHYDRAZINE 
...... . ~ iiS(2-CHLOROETHYL)ETHER "7-84-0 DI"n-QCTYlPHT~lATE III .... ~ .... iMOL LOO 
39638-32-9 BIS(2-CHLOROISOPROPTL)ETHER BMOL 1.00 298-04-4 DISULfOTON 
117-81-7 BIS(2-ETHTLHEXTL)PHTHALATE BMOL 1.00 959-98-8 ENOOSULfAN I 
101-55-3 4-BROHODIPHENTLETHER BHDL 0.50 33212-65-9 ENOOSULfAN II 
1689-84·5 BROIIOXTNIL BHDL 5.00 1031-07-8 ENDOSULfAN SULfATE 
85-68-7 BUTYLBENZTLPHTHALATE BHDL 1.00 72-20-8 ENDRIN 
2425-06-1 CAPTAfOL BHOL 5.00 ENDRIN KETONE 
133-06-2 CAPTAN BHOL 2.50 2104-64-5 EPN 
63-25-2 CARBARYL BHDL 1.00 563-12-2 ETHION 
1563-66-2 CARBOfURAN BHDL 1.00 52-85-7 fAMPHUR 
786-19-6 CARBOPHENOTHION BHDL 1.50 55-38-9 FENTHION 
57-74-9 CHLORDANE 8MlL 5.00 33245-39-5 fLUCHLORAlIN 
470-90-6 CHLORFEVINPHOS BMOL 1.00 86-73-7 FLUORENE 
106-47-8 4-CHLORDAN I LI NE BMOL 2.50 76-44-8 HEPATACHLOR 
510-15-6 CHLOROBENZILATE BHOL 1.00 1024-57-3 HEPTACHLOR EPOXIDE 
59-50-7 4-CHLORO-3-HETHYLPHENOL BHDL 10.0 118-74-1 HEXACHLOROBENZENE 
91-58-7 2-CHLORONAPHTHALENE BHDL 1.00 87·68-3 HEXACHLOR08UTAOIENE 
95-57-8 2-CHLOROPHENOL BHDL 1.00 77·47-4 HEXACHLOROCTCLOPENTAOIENE 
7005-72-3 4·CHLORODIPHENTLETHER BHDL 1.00 67-72-1 HEXACHLOROETHANE 

'8-01-9 CHRTSENE BHOL 2.50 123-31-9 HYOROOUINONE 
J-72-4 CCU4APHOS BMOL 2.50 193-39-5 INDENO(1.2.3-cd)PTRENE 

7700-17-6 CROTOXTPHOS BHDL 5.00 465-73-6 ISODRIN 
72-54-8 p'p'-OOD BHDL 1.00 78-59-1 ISOPHORONE 
72-55-9 p'p' -ODE BHOL 1.00 143-50-0 KEPONE 
50-29-3 p'p'-DOT BHDL 5.00 21609-90-5 LEPTOPHOS 

121-75-5 MALATHION - . 

CONCENTRATION 
(ug/kg) 

.. ...... _-----_ ... 
BMOL 
BMOL 
BMOL 
BMOL 
BHOL 
BHOL 
BHOL 
BMOL 
BHDL 
BHDL 
BMOL 
8.140L 
BHDL 
BHDL 
BHDL 
BHDL 
BMOL 
BHOL 
BHOL 
BHDL 
BHDL 
BHDL 
BHOL 
BHDL 
BHOL 
BHDL 
BHDL 
BHOL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDl 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
BMOi. 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDl 

0550 N. Dixie Hwy., Ft. laud.rdal., FIL 333301" Phone: 1305) 08._1 " 830 Indian Slroo1. S&"""...l.. ?!.. ~"OI " Phone 18'2) 238-!50150 

"MOL 
(U9/k~ 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
5.00 
1.00 
1.00 
1.00 
20.0 
20.0 
5.00 
5.00 
2.50 
1.00 
2.50 
2.00 
1.00 
10.D 
40.0 
10.0 
10.0 
10.0 
5.00 
2.50 
5.00 
5.00 
1.00 
5.00 
5.00 
5.00 
5.DO 
1.00 
1.00 
1.00 
1.00 
1.00 
1,00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
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CAS No. 

72·43·5 
90'12'0 
91·57·6 
298·00'0 
95·48·7 
108·39·4 
106·44·5 
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Laboratories, Inc. FORT LAUDERDALE' SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. 
SAMPLE: 003-041291/ TP-5 TRAIN CNT #219 

DATA FILE: >4B12A::D3 

PARAMETER 
.... --- ...... 

METHOXYCHLOR'p'p' 
1'METHYLNAPHTHALENE 
2'METHYLNAPHTHALENE 
METHYL PARATHION 
2'METHYLPHENOL "a'CRESOL" 
3'METHYLPHENOL "m'CRESOL" 
4-METHYLPHENOL lip. CRESOL" 

EPA METHOD 8270 
BASE/NEUTRALS AND ACIDS 

MISCELLANEOUS AN'lYTES 

CONCENTRATION "MDL 
(ug/kg) (ug/kg) CAS No. PARAMETER 
. ...... ----_ ... 

BMDL 5.00 30560·19·1 ACEPHATE 
BHOL 1.00 76-06-2 CHLORPICRIN 
BMDL 1.00 2675·77'6 CHLORNEB 
BMDL 1.00 5598-13·0 CHLORPYRIFOS "DURSBAN" 
BMDL 5.00 99·30·9 OICHLORAN "BOTRAN" 
BMDL 5.00 333-41,5 DIAllNON 
BMDL 5.00 120-36'5 DICHLORPROP 

7786·34·7 MEVINPHOS BMDL 1.00 957·51·7 DIPHENAMID 
5.00 25311·71·1 ISOFENPNOS 2385·85·5 MIREX 

6923'22'4 MONOCROTOPHOS 
300·76·5 NALEO 
91·20-3 NAPHiHALENE 
130·15·4 1,4-NAPHTHOOUINONE 
54''',5 NICOTINE 
98-95-3 NITROBENZENE 
1836-75'5 NITROFEN 
88' 75-5 2-NITROPHENOL 
100-02'7 4-NITROPHENOL 
62'75-9 n-NITROSOOIMETHYLAMINE 
86'30-6 n'NITROSOOIPHENYLAMINE 
621-64'7 n'NITROSOOI'n-PROPYLAMINE 
56-38-2 PARATHION 
82'68-3 PENTACHLORONITROBENlENE 
87'86-5 PENTACHLOROPHENOL 
85'01-8 PHENANTHRENE 
108·95-2 PHENOL 
298-02'2 PHORATE 
732," ·6 PHOSMET 
13171-21-6 ~HOSPMAMICON 
109'06-8 2-PICOLINE 

BHOL 
BIIlL 
BIIlL 
390 
BIIlL 
BIIlL 

... BIIlL 
BIIlL 
BIIlL 
BIIlL 
BIIlL 
BMDL 
BMDL 
BIIlL 
BMDL 
BIIlL 
BMDL 
BHOL 
BIIlL 
BMDL 
Hi. 
BIIlL 

5.00 150-50'5 MERPHOS 
5.00 "4·26·1 PROPUXUR 
1.00 206-44'0 FLUORANTHENE 
5.00 
10.0 
5.00 
5.00 
5.00 
5.00 
10.0 
10.0 
10.0 
1.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 

BIIlL = BEL~ METHOO DETECTION LIMIT 

CONCENTRATION 
(ug/kg) 

BHOL 
BMDl 
BMDL 
BMDL 
BHOL 
BMDL 
BMDL 
BMDL 
BHOL 
BMDL 
BIIlL 
BMDL 

23950-58,5 PRONAMIDE BIIlL 

5.00 
10.0 
1.00 
1.00 

ACTUAL METHOO DETECTION LIMIT = DILUTION FACTOR. MDL 
129·00·0 PYRENE 
110'86-1 PYRIDINE 
13071-79-9 TERBUFOS 
95-94-3 1,2,4,5'TETRACHLOROBENZENE 
961'11·5 TETRACHLORVINPHOS 
8001-35-2 TOXAPHENE 
120'82'1 1,2,4'TRICHLOROBENlENE 
95'95'4 2,4,5-TRICHLOROPHENOL 
88-06-2 2,4,6-TRICHLOROPHENOL 
1582-09'8 TR I FLURALI N 

BIIlL 
BIIlL 
BIIlL 
BIIlL 
BMDL 
BIIlL 
BIIlL 
BIIlL 
RMOL 
BIIlL 

10.0 
5.00 
1.00 
5.00 
5.00 
2.50 
1.00 
, JJO 
1.50 

page 2 of 2 
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"MDL 
(ug/kg 

10.0 
5.00 
1.00 
1.00 
1.00 
1.00 
10.0 
1.00 
5.00 
1.00 
5.00 
1.00 
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Laboratories, Inc. FORT LAUDERDALE' SAVANNAH 

CLIENT 
SAMPLE LOCATION 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

TEST 

LEAD,T 
ARSENIC,T 
BARIUM,T 
CADMIUM,T 
CHROMIUM,T 
SELENIUM,T 
MERCURY,T 
SILVER,T 
EPA 8240 
EPA 8270 
pH OF SOLID 

WESTINGHOUSE 
TP-8/TRAIN. CNT. 
004-041291 
04/12/91 
04/11/91 
SOIL 
DIRECT E}tPRESS 

3050/7421 
3050/7060 
3050/7080 
3050/7131 
3050/7191 
3050/7740 

7471 
3050/:4760 

9045 

DATE REPORTED: 04/18/91 
EPA: # FL095 

FL DRINKING WATER: # 86144 
FL ENVIRONMENTAL: # E86006 

GEORGIA: # 828 
SOUTH CAROLINA: # 96015 

RESULTS 

3210.0 MG/KG D.W. 
2.10 MG/KG D.W. 
41. MG/KG D.W. 
3.10 MG/KG D.W. 
49.0 MG/KG D.W. 
.30 MG/KG D.W. 
<0.1 MG/KG D.W. 
.3 MG/KG D.W. 
POSITIVE 
POSITIVE 
7.4 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

~~/~ 
DONALD S. MCCORQUODALE, JR. PH.D. 
MICROBIOLOGIST 

4550 N. Dhde Hwy .. FL UucMrdaJe, FIL 333:M.~: (305) .0,,,,,,,1 • 830 Indian 51'''', Savannah, GL 31.01 • PMne (112\ 238-!5CJ50 



CLIENT: 
SAMPLE: 

DATA FILE: 

IE! I~ "I~II ~ ~:: IImll 01 III II II 
:=1M III t .. !!!!! .. ..!!~III ..... ...I! 
Laboratories, Inc. 

WESTINGHOUSE 
004-041291/ TP-8 
>41617: :D4 

FORT LAUDERDALE. SAVANNAH 

-CERTIFICATIONS-
TRAIN. CNT. #219 EPA: #FL095 

DATE REPORTED: 4/17/91 4:25 
5.00000 

FL DRINKING WATER: #86144 
FL ENVIRONMENTAL: #E86006 
GA # 828 DILUTION FACT: 

EPA 
PURGEABLE 

CONCENTRATION 
CAS NO'. PAR.aJ4ETER '._/&.. .. ' 

,~, "':III a. _______ -----.-------
67-64-1 ACETONE 0.0 
75-05-8 ACETONITRILE 0.0 
107-02-8 ACROLEIN 0.0 
107-13-1 ACRYLONITRILE 0.0 
71-43-2 BENZENE 0.0 
100-44-7 BENZYL CHLOR IDE 0.0 
75-27-4 BROMODICHLOROHETHANE 0.0 
75-Z5-2 BROMOFORH 0.0 
74-83-9 BROMO!ETHANE 0.0 
78-93-3 2-BUTANONE (MEK) 0.0 
75-15-0 CARBON DISULFIDE 0.0 
56'23-53 CARBON TETRACHLORIDE 0.0 
108-90-7 CHLOROBENZENE ~154.0 
124'48-1 CHLORODIBROMOMETHANE 0.0 
75'00-3 CHLOROETHANE 0.0 
110'75'S 2-CHLOROETHYLVINYLETHER 0.0 
67-66-3 CHLOROFORM 0.0 
74-87-3 CHLOROMETHANE 0.0 
96-12-8 1,2-DIBROHO-3-CHLOROPRO 0.0 
106-93-4 1,2-DIBROHOETHANE 0.0 
74·95-3 DIBROHOHETHANE 0.0 
764-41'0 l,4-DICHLORO-2-BUTENE 0.0 
75- 71-8 DICHLORODIFLUOROMETHANE 0.0 
75·34·3 1,I-DICHLOROETHANE 0.0 
107-06,2 1,2-DICHCOROETHANE 0.0 
75'35-4 l,l'OICHLOROETHENE 0.0 

SC # 96015 
METHOD 8240 

ORGANICS - SOILS 

"MOL CONCENTRATION "MOL 
t .... , .... , f'"&~ ·Un_ PA,_.lJ4ETER (yg!kg) (yg!1r: .. ~, ... ' _.- .. _- --------- -------------
5.00 95'50-1 o-DICHLOROBENZENE 23.3 1.00 
10.0 541-73-1 m-DICHLOROBENZEHE 0.0 1.00 
80.0 106-46-7 p-DICHLOROBENZENE 97.0 1.00 
20.0 156-60-5 t rans,1,2-DICHLOROETHENE 0.0 1.00 
1.00 78-87-5 1,2-DICHLOROPROPANE 0.0 1.00 
1.00 10061-01-5 cis,I,3-0ICHLOROPROPENE 0.0 1.00 
1.00 10061-02-6 trans,l,3-DICHLOROPROPENE 0_0 1.00 
1.00 100-41-4 ETHYLBENZENE 0.0 1.00 
5.00 591'78'6 HEXANE 0.0 I_DO 
10.0 78'83-1 IsoaUTYL ALCOHOL 0.0 20.0 
5.00 75-09-2 METHYLENE CHLORIOE 0.0 5.0(1 
1.00 10S·10·1 4'METHYL-2-PENTANONE 0.0 10.0 
1.00 109-06-S 2'PICOLINE 0.0 
1.00 110-86'1 PYRIDINE 0.0 
5.00 100'42-5 STYRENE 0.0 1.uO 
5.00 630-20-6 1,I,I,2-TETRACHLOROETHANE 0.0 1.00 
1.00 79-34-5 1,I,2,2-TETRACHLOROETHAHE 0.0 1.00 
1.00 127-18-4 TETRACHLOROETHENE 0.0 1.00 
1.00 108'88-3 TOLUENE 0.0 1.00 
1.00 71-55-6 l,l,l-TRICHLOROETHANE 0.0 1.00 
1.00 79-00'5 l,l,2-TRICHLOROETHANE 0.0 1.00 
5.00 79-01'6 TRICHLOROETHENE 0.0 1.00 
5.00 75-69-4 TRICHLOROFLUOROMETHANE 0.0 5.00 
1.00 96-18'4 1,2,3-TRICHLOROPROPANE 0.0 1.00 
1.00 108-05-4 VINYL ACETATE 0.0 5.00 
1.00 75-01-4 VINYL CHLORIDE 0.0 1.00 

1330-20-7 TOTAL XYLENES 0.0 1.00 

" ACTUAL DETECTION LIMIT' METHOD DETECTION LIMIT. DILUTION FAl 
"" BMOL - BELOU METHOD DETECTION LIMIT (A value of 0.0 = BMDL) 

.550 N. Dixie Hwy .. Flo Lauderdale, FIL 33334. Phone: (305) "'1481- 830 lndlan St, .. t. Sa'l8nnah. OL 31.t01 • Phone (112) 238-5QSO 



Laboratories, Inc. 

CLIENT: 
SAMPLE: 

FORT LAUDERDALE" SAVANNAH 

-CERTIFICATIONS
EPA: IFL095 

DATA FILE: 
DATE REPORTED: 
DILUTION FACT: 

WESTINGHOUSE ENVIRO. 
004-041291/ TP-8 TRAIN CNT 1219 
>4B1.3A: : D3 

4/17/91 5:12 
100.0000 

FL DRINKING WATER: #86144 
FL ENVIRONMENTAL: IE86006 
GA 1 828 
SC 1 96015 

EPA METHOD 8270 
BASE/NEUTRALS AND ACIDS 

CUNCENIRAiluH 'MOL 
CAS No. PARAMETER (ug/kg) (ug/kg) 

83·32-9 
208-96-8 

ACENAPHTHENE 
ACENAPMTMYLEioiE 

98·86-2 ACETOPHENONE 
309·00'2 ALDRIN 
101'05·3 ANIlAZINE 
62·53-3 ANILINE 
'20·'2·7 ANTHRACENE 
'2674-"·2 AROCHlOR·'0'6 
"'04·28·2 AROCHlOR·'221 
",4"'6·5 AROCHlOR·'232 
53469'2'·9 AROCHlOR·1242 
'2672·29·6 AROCHlOR·,248 
"097'69·' AROCHlOR·'254 
'1096·82·5 AROCHlOR·'260 
86-50·0 AZINPHOS METHYL "GUTHION" 
0"27·9 BARBAN 
l·87·5 BENZIDINE 

65·85'0 BENZOIC ACID 
56·55·3 BENZO(.)ANTHRACENE 
205'99-2 BENZO(b)FlUORANTHENE 
207'08-9 SENZO(k)FlUORANTHENE 
'9"24-2 BENZO(ghi)PERTlENE 
50·32-8 BENZO(a)PTRENE 
'06'5'-4 p'BENZOQUINONE 
'00'5"6 BENZTl ALCOHOL 
3'9'84-6 BHC·alpha 
3'9'85·7 BHC·beta 
3'9'86-8 BHC·delt. . 
58-89·9 8HC-ganma MUNOANE" 
"',9'" SIS(2'CHlOROETHOXT)METHANE 
111· •• •• BIS(2'CHlOROETHTl)ETHER 
39638·32·9 SIS(2'CHlOROISOPROPTl)ETHER 
"7'8'-7 BIS(2'ETHTlHEXTllPHTHALATE 
'0"55-3 4'BROMOOIPHENTlETHER 
'689'84·5 SROMOXTNIl 
85-68'7 BUTTlSENZTlPHTHALATE 
2425·06-' CAPTAFOl 
'33'06-2 CAPTAN 
63·25'2 CARBARTl 
'563·66·2 CARSOFURAN 
786"9'6 CARBOPHENOTHION 
57-74-9 CHLORDANE 
'70-90'6 CHlORFEVINPHOS 
'06-47'8 4'CHlOROANIlINE 
5'0"5·6 CHlOROBENZIlATE 
59·50·7 4·CHlORO·3·METHTlPHENOL 
9'·58·7 2'CHlORONAPHTHAlENE 
95·57'8 2'CHlOROPHENOl 
~05'72'3 4'CHlOROOIPHENTlETHER 
ft8'0"9 CHRTSENE 

,6·72·4 COUMAPHOS 
7700"7-6 CROTOXTPHOS 
72·54'8 P'p"OOD 
72·55'9 p'p'-DOE 
50-29'3 P'p"OOT 

160 
165 
SHOl 
BHOl 
BMDl 
BHOl 
380 
SHOl 
SHOl 
SHOl 
BMOl 
SHOl 
BMOL 
SHOl 
BHOl 

..... 8MOL 
SMDl 
BMDl 
260 
470 
470 
BMOl 
240 
BMOl 
SNOl 
BHOl 
BHOl 
BHOl 
BHOl 
BHOl 
BHOl 
BMOl 
8690 
BMOl 
BMOl 
3330 
BMOl 
SNOl 
BMOl 
BMOl 
BHOl 
iiMl)L 
BHOl 
BHOl 
BMDl 
SHOl 
BMOl 
SMDl 
SHOl 
420 
BMDl 
BMOl 
SMDl 
SMDl 
BMDl 

0.50 
0.50 
0.50 
0.50 
'0.0 
0.75 
1.00 
5.00 
5.00 
5.00 
5.00 
5.00 
s.oc 
5.00 
5.00 
5.00 
20.0 
25.0 
0.75 
0.75 
1.00 
0.85 
1.00 
'.00 
1.00 
1.00 
1.00 
1.00 
1.00 
, .00 
1.00 
'.00 
'.00 
0.50 
5.00 
1.00 
5.00 
2.50 
1.00 
'.00 
'.50 
5.00 
'.00 
2.50 
1.00 
'0.0 
'.00 
1.00 
1.00 
2.50 
2.50 
5.00 
'.00 
1.00 
5.00 

CAS No. PARAMETER 

298'03·3 DEMETON·o 
'26-75'0 DEHETON'S 
2303"6-4 cis'DIAllATE 
2303"6·4 trans'OIALlATE 
53·70·3 DIBENZO(ah)ANTHRACENE 
'32·64·9 DISENZOFURAN 
84·74·2 DI'n-SUTTlPHTHAlATE 
1,7·80'6 DICHlONE 
95-50'1 1.2·DICHlOROBENZENE 
54'·73·1 '.3·DICHlOROBENZENE 
'06-46'7 ',4'DICHlOROBENlENE 
9"94·' 3.3·DICHlOROBENZIDINE 
'20·83·2 2.4·DICHlOROPHENOl 
~'73'7 DICHlORVQS 
'4"66-2 OICROTOPHOS 
60·57·1 DIELDRIN 
84·66·2 DIETHTlPHTHAlATE 
60·5'·5 DIHETHOATE 
'05'67·9 2.4·DIMETHTlPHENOl 
'3""'3 DIMETHTlPHTHAlATE 
528'29-0 m'DINITROBENZENE 
534·52·' 4.6·DINITRO·2-METHTlPHENOl 
51'28'5 2.4·0IMITROPHEMOl 
'2"'4'2 2.4·DINITROTOlUENE 
606·20'2 2.6·DINITROTOlUENE 
68·85·7 DINOSEB 
'22·39·4 DIPHENYLAMINE 
'22'66·7 '.2·DIPHENTlHTDRAZINE 
'17·84'0 DI-n'OCTTlPHTHAlATE 
298·04·4 DlSUlFOTON 
959·98·8 ENDOSUlFAN I 
332'2'65·9 ENDOSUlFAN II 
'03'·07·8 ENDOSUlFAN SULFATE 
72'20·8 ENDRIN 

2,04·64·5 
563"2-2 
52'85'7 
55-38-9 

ENDR I M KETONE 
EPM 
ETHION 
FAMPHUR 
FENTHION 

CONCENTRATION 
(ug/kg) 

SMDl 
BMDl 
SMDl 
BHOl 
BHOl 
SMDl 
SMDl 
BHOl 
SNOl 
BMOl 
100 
BMOl 
BMOl 
SMDl 
SHOl 
BMDl 
BMDl 
BMOl 
BMOl 
SMDl 
SMDl 
BMOl 
SHOl 
BMOl 
BMOl 
BHOl 
BMOl 
BMOl 
BHOl 
BMOl 
BMOl 
SMDl 
SHOl 
BMOl 
SMDl 
SMDl 
SMDl 
SMDl 
BltDl 

33245-39~5 FLUCMLORALIW BMDl 
86·73·7 FLUORENE 210 
76·44·8 HEPATACHlOR BHOl 
1024·57·3 HEPTACHLOR EPOXIDE BHOl 
118·74'1 HEXACHlOROBENZENE BHOl 
87'68·3 HEXACHlOROBUTADIENE BHOl 
77·47·4 HEXACHlOROCTClOPENTADIENE SHOl 
67·72'1 HEXACHLOROETHANE BMOl 
123·31'9 HTDROQUINONE BMOl 
193·39·5 INDENO(I.2.3·cd)PTRENE SHOL 
465·73'6 lSODRIN BMOL 
78-59-1 ISOPHORONE BMOL 
143-50,0 KEPONE BMOL 
21609'90-5 lEPTDPMOS BMOl 
121-75,5 MALATHION BMOl 

4SSQ N. 01.10 Hwy .• FI. laudord.lo. FIL 33334" -. (3D5) 49'..,,', " 830 Indl ... 51_I. 5r..x~~. at ~'401 " Phone (1'2) 238-SOSO 

"MDl 
(ug/kt 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
5.00 
1.00 
1.00 . "" ...... 
20.0 
20.0 
5.00 
5.00 
2.50 
'.00 
2.50 
2.00 
'.00 
'0.0 
40.0 
'0.0 
'0.0 
10.0 
5.00 
2.50 
~LOO 
5.00 
'.00 
5.00 
5.00 
5.00 
5.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
'.00 
1.00 
'.00 
1.00 
1.00 
'.00 
'.00 
1.00 
1.00 
1.00 
1.00 
1.00 
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Laboratories, Inc. FORT LAUDERDALE. SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. 
SAMPLE: 004-041291/ TP-8 TRAIN CNT #219 

DATA FILE: >4B1JA::DJ 

CAS No. PARAMETER 

n-43-5 
90-12-0 
91-57-6 
298-00-0 
95-48-7 
108-39-4 
106-44-5 
n86-34-7 
2385-85-5 
6923-22-4 
300-76-5 
91~20·3 

130-15-4 
54-11-5 
98-95-3 
1836-75-5 
sa-75-5 
100-02-7 
62-75-9 
86-30-6 
621-64-7 
56-38-2 
82-68-3 
87-86-5 
85-01-8 
108-95-2 
298-02-2 
732-11-6 

METHOXYCHLOR-p'p' 
I-METHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
METHYL PARATHION 
2-HETHYLPHENOL "a-CRESOL" 
3-METHYLPHENOL 11m-CRESOL" 
4-HETHYLPHENOl "p-CRESOL II 

MEVINPHOS 
MIREX 
MONOCROTOPHOS 
NALED 
NAPHTHALENE 
1.4-NAPHTHOOUINONE 
NICOTINE 
N ITROBEN2ENE 
NITROFEN 
2-NITROPHENOL 
4-NITROPHENOL 
n-NITROSOOIHETHYLAMINE 
n-NITROSOOIPHENYLAMINE 
n-NITROSOOI-n-PROPYLAMINE 
PARATHION 
PENTACHLORONITROBENZEHE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PHORATE 
PHOSHET 

EPA METHOD 8270 
BASE/NEUTRALS AND ACIDS 

MISCELLANEOUS ANALYTES 

CONCENTRATION ·MOL 
(ug/kg) (ug/kg) CAS No. PARAMETER 

BMDL 
330 
630 
BHDL 
BHOL 
BHDL 
BHDL 
BHDL 
BHDL 
BHDL 
SNOl 
580 
BHDL 

'30560-19-1 ACEPHATE 
76-06-2 CHLORPICRIN 
2675-n-6 CHLORNEB 
5598-13-0 CHLORPYRI FOS "OURSBAN" 
99-30-9 OICHLORAN "BOTRAN" 
333-41-5 DIAZINON 
120-36-5 DICHLORPROP 
957-51-7 OIPHENAMID 
25311-71-1 ISOFENPHOS 
150-50-5 MERPHOS 
114-26-1 
206-44-0 

ft.,,,,,,,,,, ,VI_ 
r ............. ~" 

FLUORANTHENE 

BMDL = BEL~ METHOD DETECTION LIMIT 

CONCENTRATION 
Cug!lc:g) 

BHDL 
BHOL 
BHOL 
BHOL 
BMDL 
BHOL 
BHOL 
BHOL 
BHDL 
BMOL 
BHOL 
1920 

13171-21-6 PHOSPHAMJDON 
109-06-8 2-PICOLINE 
23950-58-5 PRONAMIDE 
129-00-0 PYRENE 
110-86-1 PYRIDINE 
13071-79-9 TERBUFOS 

... BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BMDL 
BHDL 
BHDL 
BMDL 
BHDL 
BHDL 
1800 
BHDL 
BMDL 
BMDL 
BHOL 
BMDL 
BMDL 
1290 
BMDL 
BMDL 
BHDL 
BMDL 
BMDL 
BMDL 
BMDL 
iiHUl 
BMDL 

5.00 
1.00 
1.00 
1.00 
5.00 
5.00 
5.00 
1.00 
5.00 
5.00 
5.00 
1.00 
5.00 
10.0 
5.00 
5.00 
5.00 
5.00 
10_0 
10.0 
10.0 
1.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.0D 
5.00 
10.0 
1.00 
1.00 
10.0 
5.00 
1.00 
5_00 
5.00 
2_50 
1.00 
1.00 
1.50 

ACTUAL METHOD DETECTION LIMIT = DILUTION FACTOR x HDL 

95-94-3 1.2.4.5-TETRACHLDROBENZENE 
961-11-5 TETRACHLORVINPHOS 
8001-35-2 TOXAPHENE 
120-82-1 1.2.4-TRICHLOROBENZENE 
95-95-4 2.4.5-TRICHLOROPHENOL 
88-06-2 2~4i6-TR!CMlOROPHENCL 
1582-09-8 TRIFLURALIN 

page 2 of 2 
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·MOL 
(ug/k 

10.0 
5.00 
1.00 
1.00 
1.00 
1.00 
10.0 
1.00 
5.00 
1.00 
5_00 
1.00 

) 
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Laboratories, Inc. FORT LAUDERDALE. SAVANNAH 

CLIENT 
SAMPLE LOCATION 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

TEST 

WESTINGHOUSE 
TP-2A//TRAIN CNTR 
005-041291 
04/12/91 
04/11/91 
SOIL 
DIRECT EXPRESS 

DATE REPORTED: 04/18/91 
EPA: # FL095 

FL DRINKING WATER: # 86144 
FL ENVIRONMENTAL: # E86006 

GEORGIA: # 828 
SOUTH CAROLINA: # 96015 

RESULTS 
------------------------------------------------------------------
LEAD,T 3050/7421 
ARSENIC,T 3050/7060 
BARIUM,T 3050/7080 
CADMIUM,T 3050/7131 
CHROMIUM,T 3050/7191 
SELENIuM,T 3050/7740 
MERCURY,T 7471 
SILVER,T 3050/~60 
EPA 8240 
EPA 8270 
pH OF SOLID 9045 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT 

DONALD S. MCC RQUODALE, JR. PH.D. 
MICROBIOLOGIST 

22.0 MG/KG D.W. 
11.00 MG/KG D.W. 
110. MG/KG D.W. 
. 30 MG/KG D.W . 
15.0 MG/KG D.W. 
• 40 MG/KG D. W • 
<0.1 MG/KG D.W. 
<0.1 MG/KG D. W. 
POSITIVE 
POSITIVE 
7.5 

ME. 

45eQ N. Dixie Hwy .• FL la_lo. FIL 333:U .• Phone: (3D5) 48,_, • 830 Indlon S"HL So .......... GL 3,<101 • ",,_ (8'2) 23&!5aSO 
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CLIENT: 
SAMPLE: 

DATA FILE: 

I! I"I~I m ::~ "11111
01 
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Laboratories, Inc. 

WESTINGHOUSE 
005-041291/ TP-2A 
>41618::D4 

FORT LAUDERDALE' SAVANNAH 

-CERTIFICATIONS-
TRAIN. CNT. #21 EPA: #FL095 

DATE REPORTED: 4/17/91 5:27 
5.00000 

FL DRINKING WATER: #86144 
FL ENVIRONMENTAL: #E86006 
GA # 828 DILUTION FACT: 

EPA 
PURGEABLE 

CONCENTRA T I ON 
CAS No. PARAMETER <'--Sf!!:.;) ._------ .. -----.-------
67·64·1 ACETONE 0.0 
75-05-8 ACETON ITR ILE 0.0 
107-02-8 ACROLEIN 0.0 
107-13-1 ACRYlONITRILE 0.0 
71-43-2 BENZENE 0.0 
100-"-7 BENZYl CHLORIDE 0.0 
75-27-4 BROMOOICHLOROMETHANE 0.0 
75-25-2 BROMOFORM 0.0 
74-83-9 BROHOMETHANE 0.0 
78-93-3 2-BUTANONE (MEK) 0.0 
is-iS-O CARBON DISULFIDE 0.0 
56-23-53 CARBON TETRACHLORIDE 0.0 
108-90-7 CHLOROBENZENE 0.0 
124-48-1 CHLOROOI BROHOMETHANE ~ 

0.0 
75-00-3 CHLOROETHANE 0.0 
110-75-8 2-CHLOROETHYLVINYLETHER 0.0 
67-66-3 .CHLOROFORM 0_0 
74-87-3 CHLOROMETHANE 0.0 
96-12-8 1,2-0IBROMD-3-CHLOROPRO 0.0 
106-93-4 1,2-0IBROMOETHANE 0.0 
74-95-3 OIBROHOMETHANE 0.0 
764-41-0 1,4-DICHLORO-2-BUTENE 0.0 
75- 71-8 DICHLOROOIFLUOROMETHANE 0.0 
75-34'3 1,I-DICHLOROETHANE 0.0 
107-06-2 1,2-DICHLOROETHANE 0.0 
75-35-4 1,I-DICHLOROETHENE 0.0 

SC # 96015 
METHOD 8240 

ORGANICS - SOILS 

'MOL CONCENTRATION 'MOL 
(US/kg) CAS No. PARAMETER (ug/kgj (U9ikg 

.... _-- ....... .-.-- ... ----- .. 
5.00 95-50-1 a-DICHLOROBENZENE 0.0 1.00 
10.0 541-73-1 .-DICHLOROBENZENE 0.0 1.00 
80.0 106-46-7 p-DICHLOROBENZENE 0.0 1.00 
20.0 156-60-5 trans,I,2'DICHLOROETHENE 0.0 1.00 
1.00 78-87-5 1 ,2-D I CHLOROPROPANE 0.0 1.00 
1.00 10061-01-5 cis,I,3-DICHLOROPROPENE 0.0 1.00 
1.00 10061-02-6 trans,I,3-DICHLOROPROPENE 0.0 1.00 
1.00 100-41-4 ETHYLBENZENE 0.0 1.00 
5.00 591-78-6 HEXANE 0.0 1.00 
10.0 78-83-1 ISOBUTYL ALCOHOL 0.0 20.0 
5.00 75-09-2 METHYLENE CHLORIDE 0.0 5.00 
1.00 108-10-1 4-METHYL-2-PENTANONE 0.0 10.0 
1.00 109-06-8 2-PICOLINE 0.0 ,. 
1.00 110-86-1 PYRIDINE 0_0 
5.00 100-42-5 STYRENE 0.0 1. "'., 
5.00 630-20-6 1,I,I,2-TETRACHLOROETHANE 0.0 1.00 
1.00 79-34-5 l,l,2,2-TETRACHLOROETHANE 0.0 1.00 
1.00 127-18-4 TETRACHLOROETHENE 0.0 1.00 
1.00 108-88-3 TOLUENE 0.0 1.00 
1.00 71-55-6 l,l,l-TRICHLOROETHANE 0.0 1.00 
1.00 79-00-5 l,l,2'TRICHLOROETHANE 0.0 1.00 
5.00 79-01-6 TRICHLOROETHENE 0.0 1.00 
5.00 75-69-4 TRICHLOROFLUOROMETHANE 0.0 5.00 
1.00 96-18-4 1,2,3-TRICHLOROPROPANE 0.0 1.00 
1.00 108-05-4 VINYl ACETATE 0.0 5.00 
1.00 75-01-4 VINYl CHLORIDE 0.0 1.00 

1330-20-7 TOTAL XYLENES 6.3 1.00 

• ACTUAL DETECTION LIMI • METHOD DETECTION LIMIT x DILUTION FAC 
•• BMDL - BELOW METHOD DETECTION LIMIT (A value of 0.0 • BMDL) 

4550 N. Dixl. Hwy .. FL lauard&l., FIL 3333C • PhoM: (3Q!) .,n...at1-13O Indian SI'Ht, Savannah. GL 31401 • Phone (912) 231-SOISO 



CLIENT: 
SAMPLE: 

~ Illr'~"1 
11l1li111 11m 
Laboratories, Inc. 

III 
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I 11111111111 1111 
FORT LAUDERDALE" SAVANNAH 

WESTINGHOUSE ENVIRO_ -CERTIFICATIONS
EPA: #FL095 

DATA FILE: 
DATE REPORTED: 
DILUTION FACT: 

005-041291/ TP-2A TRAIN CNT #219 
>4B14A: :03 

4/17/91 6:35 
100.0000 

FL DRINKING WATER: #86144 
FL ENVIRONMENTAL: #E86006 
GA # 828 
SC # 96015 

EPA METHOD 8270 
BASE/NEUTRALS 

COACENiRAiluH 'MOL 
AND ACIDS 

CAS No. PARAMETER (ug/kg) (ug/kg) 
....... _--. --_._----- ... - CONCENTRATION "MOL 

83-32-9 ACENAPHTHENE BMDL 0_50 CAS No_ PARAMETER (ug/kg) (ug/k< 

208-96-8 ACENAPHTHYLENE BMDL 0.50 --------- ---- .... _ ...... -

98-86-2 ACETOPHENONE BMOL 0.50 298-03-3 DEMETON-o BMOL 1.00 
309-00-2 ALDRIN BMDL 0.50 126-75-0 DEMETON-s BMDL 1.00 
101-05-3 ANILAZINE BMDL 10.0 2303-16-4 cis-OIALLATE BMOL 1.00 
62-53-3 ANILINE BMDL 0.75 2303-16-4 trlns-DIALLATE BMDL 1.00 
120-12-7 ANTHRACENE 100 1.00 53-70-3 DIBENZO(lh)ANTHRACENE BMOL 1.00 
12674-11-2 AROCHLOR-l016 BMOL 5.00 132-64-9 DIBENZOFURAN BMDL 1.00 
11104-28'2 AROCHLOR-1221 BMOL 5.00 84-74-2 DI-n-BUTTLPHTKALATE BMDL 1.00 
11141-16-5 AROCHLOR-1232 BMOL 5.00 117-80-6 DICHLONE BMDL 5.00 
53469-21-9 AROCHLOR-1242 BMDL 5.00 95-50-1 1,2-0ICHLOR08ENZENE BMDL 1.00 
12672-29-6 AROCHLOR-1248 BMDL 5.00 541·73·1 1,3'DICHLOROBENZENE BMDL 1.00 
'1097-69-' AROCHLOR-1254 BMDL ... 106·46·7 1,4'DICHLOROBENZENE BMDL 1.00 

~.uu 

11096·82·5 AROCHLOR-1260 BMDL 5.00 91-94-1 3,3'DICHLOROBENZIDINE BMDL 20.0 
86'50-0 AZINPHOS METHTL "GUTHICH" BHOL 5.00 120'83-2 2,4-0ICHLOROPHENOL BMOL 20.0 
·01·27·9 BARBAN BMDL 5.00 6~·73·7 OICHLORVOS BMDL 5.00 
2·87·5 BENZIDINE ~ 

BMDL 141-66-2 D I CROTOPHOS BMDL 5.00 20.0 
65-85'0 BENZOIC ACIO BMOL 25.0 60-57-1 DIelDRIN BMDL 2.50 
56·55·3 BENZO(a)ANTHRACENE 230 0.75 84·66·2 DIETHTLPHTKALATE BHOL 1.00 
205-99'2 BENZO(b)FLUORANTHENE BMDL 0.75 60·51·5 DIMETHOATE lHOL 2.50 
207·08'9 BENZO(k)FLUDRANTHENE BMDL 1.00 105·67·9 2,4'DIMETHTLPHENOL BMDL 2.00 
191-24'2 BENZO(ghi)PERTLENE BHOL 0.85 131-11-3 DIMETHTLPHTHALATE BMDL 1.00 
50'32'8 BENZO(a)PYRENE BMDL 1.00 528·29·0 m·DINITROBENZENE BMDL 10.0 
106'51-4 p-BENZOCUINONE BMDL 1.00 534·52'1 4,6'DINITRO'2-METHTLPHENOL BHOL 40.0 
100·51·6 BENZYl ALCOHOL BHOL 1.00 51'28-5 2,4'DINITROPHENOL BMDL 10.0 
319·84·6 BHC'alpha BHOL 1.00 121-14-2 2,4'DINITROTOLUENE BMDL 10.0 
319'85-7 BHC·beta BMDL 1.00 606-20-2 2,6-DINITROTOLUENE BMDL 10.0 
319-86'8 BHC'delta BHOL 1.00 88'85-7 DINOSEB BMDL 5.00 
58·89·9 BHC-gaama MLINDANE" BMDL 1.00 122-39-4 D I PHENTLAM I NE BMDL 2.50 
111·91·1 8IS(2-CHlOROETHOXY)METMANE LII!O!.. 1.00 122'66·7 l,2'DIPHENTLHTDRAZINE BMDL 5.00 
111·44-4 BIS(2'CHLOROETHTL)ETHER BMDL 1.00 117·84·0 DI'n'OCTTLPHTHALATE BMDL 5.00 
39638·32·9 BIS(2'CHLOROISOPROPYL)ETHER BMDL 1.00 298·04·4 DISULFOTON BMDL 1.00 
117-81'7 BIS(2'ETHTLHEXTL)PHTHALATE 630 1.00 959-98'8 ENDOSULFAN I BMDL 5.00 
101'55-3 4-BROMOOIPHENTLETHER BMDL 0.50 33212-65-9 ENDOSULFAN II BMDL 5.00 
1689'84-5 BROMOXTNIL BMDL 5.00 1031'07'8 ENDOSULFAN SULFATE BMDL 5.00 
85'68·7 BUTTLBENZTLPHTHALATE 5130 1.00 72·20·8 ENDRIN BMDL 5.00 
2425'06-1 CAPTAFOL BMDL 5.00 ENDRIN KETONE BMDL 1.00 
133'06-Z CAPTAN BMDL 2.50 2104-64-5 EPN BMDL 1.00 
63'25-2 CARBARTL BMDL 1.00 563-12'2 ETHION BMDL 1.00 
1563'66-2 CARBOFURAN BMDL 1.00 52·85·7 F_HUR BHOL 1.00 
786-19'6 CARBOPHENOTHION BMOL 1.50 55·38·9 FENTHICH BMDL 1.00 
57-74-9 CHLORDANE 

.,,. .... 'C_"I'''''_I:. FL.UCKLCRALlJi ;;;;i,. ... 
BMDL 5.00 JJCO"J-J7-'" , . "" 

470'90·6 CHLORFEVINPHOS BMDL 1.00 86-73'7 FLUORENE BMDL 1.00 
106'47-8 4-CHLOROANILINE BMDL 2.50 76-44,8 HEPATACHLOR BMOL 1.00 
510'15'6 CHLOROBENZILATE BMDL 1.00 1024-57-3 HEPTACHLOR EPOXIOE BMDL 1.00 
59'50-7 4'CHLORO'3'METHTLPHENOL BMDL 10.0 118·74'1 HEXACHLOROBENZENE BMDL 1.00 
91,58- 7 2'CHLORONAPHTHALENE BMDL 1.00 87·68·3 HEXACHLOROBUTADIENE BHOL 1.00 
95·57-8 2· CHLOROPHENOL BMDL 1.00 77·47·4 HEXACHLOROCTCLOPENTAOIENE BMDL 1.00 
~005-72-3 4'CHLORODIPHENTLETHER BMDL 1.00 67-72'1 HEXACHLOROETKANE BMDL 1.00 
,18-01'9 CHRYSENE 120 2.50 123·31·9 HTDRODUINONE BMDL 1.00 

56-72-4 COUMAPHOS BMDL 2.50 193'39-5 INDENO(l,2,3'cd)PTRENE BMDL 1.00 
7700,17-6 CROTOlCTPHOS BMDL 5.00 465·73·6 ISODRIN BMDL 1.00 
72'54-8 p'p'-ODD BMDL 1.00 78-59'1 ISOPNDRONE BMDL 1.00 
72'55-9 p'p' 'OOE BMDL 1.00 143'50-0 KEPONE BMDL 1.00 
50-29-3 p'p' -DDT BMDl 5.00 21609-90-5 LEPTOI'HOS BMDL 1.00 

121-75-5 MALATHION BMDL 1.00 

'550 N. Olxle Hwy. Ft laUCIorallo, FIL 3333<1. PIIono: C3(5) '01-'1101 " 830 11Id .... Slr"~ sf.".v."J, ?!L ~,.o, " Phone (912) 238-50!50 
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FORT LAUDERDALE. SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. 
SAMPLE: 005-041291/ TP-2A TRAIN CNT #219 

DATA FILE: >4B14A::DJ 

CAS No. PARAMETER 

72·43·5 METHOXYCHlOR-p'p' 
90-12-0 I-METHYLNAPHTHAlENE 
91-57,6 2'METHYLNAPHTHAlENE 
298'00-0 METHYL PARATHION 
95-48-7 2-METHYLPHENOl "o'CRESOL" 
108-39-4 3-METHYLPHENOL Om-CRESOL" 
106·44-5 4-METHYLPHENOl "p'CRESOL" 
7786-34'7 MEVINPHOS 
2385-85-5 .,REX 
6923-22-4 MONOCROTOPHOS 
300-76-5 NALED 
91-20-3 NAPHTHALENE 
130-15'4 1,4-NAPHTHOQUINONE 
54-11-5 NICOTINE 
98-95-3 NITROBENZENE 
1836-75-5 NITROFEN 
88'75-5 2-NITROPHENOl 
100'02-7 4-NITROPHENOL 
62-75-9 n-NITROSODIMETHYlAMINE 
86-30-6 n-NITROSODIPHENYlAMINE 
621-64-7 n-NITROSODI'n-PROPYLAMINE 
56-38-2 PARATHION 
82-68-3 PENTACHLORONITROBENZENE 
87'86-5 PENTACHLOROPHENOL 
85-01-8 PHENANTHRENE 

EPA METHOD 8270 
BASE/NEUTRALS AND ACIDS 

MISCEllANEOUS ANALYTES 

CONCENTRATION "HOL 
(ug/kg) (ug/kg) CAS No. PARAMETER 

BHOL 
BMDL 
SHOL 
BHOL 
BHOL 
SHOL 
SMDL 
SMDL 
BHIlL 
SHOL 
SHOL 
560 
SHIlL 

30560-19-1 ACEPHATE 
76-06-2 CHLORPICRIN 
2675-77'6 CHLORNEB 
5598-13-0 CHLORPYRIFOS tlDURSBAN" 
99-30-9 DICHlORAN "SOfRAN" 
333-41-5 DIAZINON 
120-36-5 DICHLORPROP 
957-51-7 DIPHENAMID 
25311·71·1 ISOFENPHOS 
150-50-5 MERPHOS 
114-26-1 PROPUXUR 
206-44-0 FLUORANTHENE 

SHOL = SElOW METHOD DETECTION LIMIT 

CONCENTRATION 
(ug/kg) 

SHOL 
SHOL 
SHOL 
BHOL 
SHOL 
SHOL 
SHOL 
BMDL 
SHOL 
BHOL 
SHOL 
550 

108-95-2 PHENOL -
298-02-2 PHORATE 
732-11-6 PHOSMET 
13111·21-6 PHOSPHAMIDON 
109-06-8 2'PICOLINE 
23950-58'5 PRONAMIDE 
129-00-0 PYRENE 
110-86-1 PYRIDINE 
13071-79-9 TERSUFOS 

~ SHOL 
SHIll 
BMDL 
SMDL 
BMDL 
BHOL 
BHOL 
SHOL 
BMDL 
BMDL 
SHOL 
180 
SHOL 
SHOL 
SHOL 
SHOl 
SHOL 
SHOL 
430 
SHOL 
SHOL 
SHOL 
SHOL 
SHOL 
SHOL 
SHOl 
iMOL 
SHOL 

5.00 
1.00 
1.00 
1.00 
5.00 
5.00 
5.00 
1.00 
5.00 
5.00 
5.00 
1.00 
5.00 
10.0 
5.00 
5.00 
5.00 
5.00 
10.0 
10.0 
10.0 
1.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 
5.00 
10.0 
1.00 
1.00 
10.0 
5.00 
1.00 
5.00 
5.00 
2.50 
1.00 
i.OO 
1.50 

ACTUAL METHOD DETECTION LIMIT = DILUTION FACTOR. HOl 

95-94-3 1,2,4,5-TETRACHlOROBENZENE 
961'11·5 TETRACHLORVINPHOS 
8001'35-2 TOXAPHENE 
120-82-1 1,2,4-TRICHlOROBENZENE 
95-95'4 2,4,5-TRICHLOROPHENOL 

1582·09-8 TRIFLURALIN 

-page 2 of 2 

10.0 
5.00 
1.00 
1.00 
1.00 
1.00 
10.0 
1.00 
5.00 
1.00 
5.00 
1.00 



CLIENT 
SAMPLE LOCATION 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

TEST 

~ m flll"'II:: ~IIIIII'" II~I ~11I1111IjI ::lII111 1111 ~,IIIII ~ II II II UIIU.J am I IIl1um • 111.111.11" 11m 11111 11111 
Laboratories, Inc. FORT LAUDERDALE' SAVANNAH 

WESTINGHOUSE 
TP-5A//TRAIN CNTR 
006-041291 
04/12/91 
04/11/91 
SOIL 
DIRECT EXPRESS 

DATE REPORTED: 04/18/91 
EPA: # FL095 . 

FL DRINKING WATER: # 86144 
FL ENVIRONMENTAL: # E86006 

GEORGIA: # 828 
SOUTH CAROLINA: # 96015 

RESULTS 
------------------------------------------------------------------
LEAD,T 3050/7421 10.0 MG/KG 
ARSENIC,T 3050/7060 .60 MG/KG 
BARIUM,T 3050/7080 37. MG/KG 
CADMIUM,T 3050/7131 <0.1 MG/KG 
CHROMIUM,T 3050/7191 4.8 MG/KG 
SELENIlTM, T 3050/7740 . 20 MG/KG 
MERCURY,T 7471 <0.1 MG/KG 
SILVER,T 3050/~760 <0.1 MG/KG 
EPA 8240 NEGATIVE 
EPA 8270 POSITIVE 
pH·OF SOLID 9045 7.6 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

M//?~ 
DONALD S. MCCORQUODALE, JR. PH.D. 
MICROBIOLOGIST 

DoW 0 

D.W. 
D.W. 
DoW. 
D. W. 
D.W • 
D.W. 
D.W. 

04550 N. Dixie Hwy .• Fl Laudatdal., F1L 333:W • Phone: f3Q5} 451 .... 1 • 830 Indian Sireet. SavanNh, Ga. 310C01 • I'l1one (912) 238-sa50 



CLIENT: 
SAMPLE: 

DATA FILE: 

Laboratories, Inc. 

WESTINGHOUSE 
006-041291/ TP-5A 
>41619::04 

FORT LAUDERDALE' SAVANNAH 

-CERTIFICATIONS-
TRAIN. CNT. #21 EPA: #FL095 

DATE REPORTED: 4/17/91 6:22 
5.00000 

FL DRINKING WATER: #86144 
FL ENVIRONMENTAL: #E86006 
GA I 828 DILUTION FACT: 

&;PA 
PURGEABLE 

CONCENTRATION 
CAS No. PARAMETER (ug/kg) .... _-_ .. .. _ .. _ ... __ .-. 
67'64-1 ACETONE 0_0 
75-05-8 ACETON ITR I LE 0.0 
107-02-8 ACROLEIN 0.0 
107-13-1 ACRYLON ITR I LE 0.0 
71-43-2 BENZENE 0_0 
100-44- 7 BENZYL CHLORIDE 0.0 
75-27-4 BROMOOICHLORDMETHANE 0.0 
75-25-2 BROMOFORM 0,0 
74-83-9 BRDHOMETHANE 0.0 
78'93-3 2-BUTANONE (MEKl 0.0 
75- 15·0 ,. .. aa .................... _-

~ ... ~ YI~~rIUIC 0.0 
56'23-53 CARBON TETRACHLORIDE 0.0 
108-90-7 CHLOROBENZENE 0.0 
124-48-1 CHLORODIBROHOMETHANE ~ 

0.0 
,~,- 75-00-3 CHLOROETHANE 0.0 

110· 75-8 2'CHLOROETHYLVINYLETHER 0.0 
67'66·3 CHLOROFORM 0.0 
74-87-3 CHLOROMETHANE 0.0 
96-12'8 1,2-DIBROMO'3-CHLOROPRO 0.0 
106-93-4 l,2-DIBRDMOETHANE 0.0 
74-95-3 DIBRDMOMETHANE 0.0 
764'41-0 l,4-DICHLORO-2-BUTENE 0.0 
75-71·8 DICHLORODIFLUORDMETHANE 0.0 
75-34-3 l,l-DICHLOROETHANE O.D 
107-06-2 l,2-0ICHLOROETHANE 0.0 
75-35·4 l,l-0ICHLOROETHENE 0.0 

SC I 96015 
METHOD 8240 

ORGANICS - SOILS 

'MOL CONCENTRATION -MOL 
(u;/t.:;) CAS No. .. ................ 

"'''"",,"CIICIC (ug/kgl (ug/kg 
..... _ ... - . ........ -....... 

5_00 95-50-1 o-DICHLOROBENZENE 0_0 1.00 
10.0 541-73-1 m-DICHLOROBENZENE 0_0 1.00 
80_0 106-46-7 p-DICHLOROBENZENE 0.0 1.00 
20.0 156-60-5 trans, 1 ,2-DICHLOROETHENE 0.0 1.00 
1.00 78-87'5 1,2·DICHLOROPROPANE 0.0 1.00 
1.00 10061'01-5 cis,l,3-DICHLOROPROPENE 0.0 1.00 
1.00 10061-02'6 trons,I,3'DICHLOROPROPENE 0.0 1.00 
1.00 100'41'4 ETHYLBEN2ENE 0.0 1.00 
5.00 591'78-6 HEXANE 0.0 1.00 
10.0 78-83-1 ISOBUTYL ALCOHOL ft ft v.v 20.0 
5.00 75-09,2 METHYLENE CHLORIDE 0.0 5.00 
1.00 108'10-1 4'METHYL-2-PENTANONE 0.0 10.n 
1.00 109'06-8 2-PICOLINE 0.0 , 
1.00 110,86-1 PYRIDINE 0.0 1 
5.00 100-42-5 STYRENE 0.0 1.00 
5.00 630-20-6 1,I,I,2'TETRACHLOROETHANE 0.0 1.00 
1.00 79-34-5 1,I,2,2-TETRACHLOROETHANE 0.0 1.00 
1.00 127-18·4 TETRACHLOROETHENE 0.0 1.00 
1.00 108-88-3 TOLUENE 0.0 1.00 
1.00 71-55-6 l,l,I-TRICHLOROETHANE 0.0 1.00 
1.00 79-00·5 l,l,2-TRICHLOROETHAN£ 0.0 1.00 
5.00 79-01-6 TRICHLOROETHENE 0.0 1.00 
5.00 75-69-4 TRICHLOROFLUORDMETHANE 0.0 5.00 
1.00 96-18'4 l,2,3-TRICHLOROPROPANE 0.0 1.00 
1.00 108,05-4 VINYL ACETATE 0.0 5.00 
1.00 75·01-4 VI NYL CHLORIDE 0.0 1.00 

1330-20-7 TOTAL XYLENES 0.0 • ftft 
I.YY 

, ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT x DILUTION FACT, 
,. BMOL - BELOW METHOD DETECTION LIMIT (A .alue of 0.0 • BMDLl 

"550 N. Dixie Hwy., Fl. Lauderetale, Fla. 3331' • Phone: (305) .. 11....a11 • 830 Indian Stree •• SAvannah, GL 31oC01 • Phone (112) 231-!50150 



"-- , -~. 

CLIENT: 
SAMPLE: 

11111 
IIII 

Laboratories, Inc. FORT LAUDERDALE" SAVANNAH 

WESTINGHOUSE ENVIRO. -CERTIFICATIONS
EPA: IFL095 

DATA FILE: 
DATE REPORTED: 
DILUTION FACT: 

006-041291/ TP-5A TRAIN CNT 1219 
>4B15A: : D3 

4/17/91 7:52 
100.0000 

FL DRINKING WATER: #86144 
FL ENVIRONMENTAL: #E86006 
GA # 828 
SC # 96015 

EPA METHOD 8270 

toII~~ilihMEU'f!f'LS AND ACIDS 
CAS No. PARAMETER (Ull/kg) -_.-.. -- .. -.. ----_ .... ----

(Ull/kg) COHCENTRATiON "MOL 
83·32·9 ACENAPHTHENE BMDL 0.50 CAS No. PARAMETER (Ull/kg) (U9!k~ 

208·96-8 ACE NAPHTHYl ENE iMOl 0.50 
- .. --._--- _ .. _--_ .... _- .. _-

98-86-2 ACETOPHENOHE SHOL 0.50 m-03-3 DEMETOH-o SHOL 1.00 
309-00-2 ALDRIN BHOL 0.50 126-75-0 DEMETON-s SHOL 1.00 
101-05-3 ANILAZINE SHOL 10.0 2303- 16-4 cis-DIALLATE SHOL 1.00 
62-53-3 ANILINE BMDL 0.75 2303-16-4 trans-OIALLATE SHOL 1.00 
120'12-7 ANTHRACENE SHOL 1.00 53-70-3 DISENZO(ah)ANTHRACENE SHOL 1.00 
12674-11-2 AROCHLOR'1016 BMDL 5.00 132-64-9 DIBENZOFURAN SHOL 1.00 

11104-28-2 AROCHLOR-1221 BMDL 5.00 84-74-2 Ol-n-BUTYLPHTHALATE SHOL 1.00 
11141-16-5 AROCHLOR-1232 BMDL 5.00 117-80-6 DICHLONE BMDL 5.00 
53469-21-9 AROCHLOR-1Z4Z BMDL 5.00 95-50-1 1,2'0ICHLOROBENZENE SHOL 1.00 
12672-29-6 AROCHLOR-1248 BMDL 5.00 541-73-1 1,3-DICHLOROBENZENE BMDL 1.00 
11097-69-1 AROCHLOR-1254 IIMDl • nn 106-46-7 1;4-0ICHlOROBENZEH£ SMDt. 1.00 

11096-82-5 AROCHLOR-126O 
~ ...... 91 -94-1 3,3-DICHLOROBENZIDINE BMDL 20.0 SHOL 5.00 

86-50-0 AZINPHOS METHYL "GUTHION" BMDL 5.00 120-83-2 2,4-0ICHLOROPHENOL BMDL 20.0 
'01-27-9 BARBAN BMDL 5.00 62-73-7 DICHLORVQS BHOL 5.00 
·2-87-5 BENZIDINE ~BMDL 20.0 14 I -66-2 DICROTOPHOS BMDL 5.00 

65-85-0 SENZOIC ACID SHOL 25.0 60-57-1 DIELDRIN BMDL 2.50 
56-55-3 SENZO(a)ANTHRACENE BMDL 0.75 84-66-2 DIETHYLPHTHALATE SHOL 1.00 
205-99-2 SENZO(b)FLUORANTHENE BMDL 0.75 60-51-5 DIMETHOATE BMDL 2.50 
207'08-9 BENZO(k)FLUORANTHENE BHOL 1.00 105-67-9 2,4-DIMETHYLPHENOL BHOL 2.00 
191-24-2 BENZO(ghi)PERYLENE BMDL 0.85 131-11-3 DIMETHYLPHTHALATE BHOL 1.00 
50-32-8 BENZO(a)PYRENE BMDL 1.00 528-29-0 m-OINITROBENZENE BHDL 10_0 
106-5 1·4 p-BENZOQU I NONE BHOL 1.00 534-52'1 4,6-0INITRO'2-METHYLPHENOL BMDL 40.0 
100-51-6 BENZYL ALCOHOL SHOL 1.00 51-28-5 2,4-0INITROPHENOL BHDL 10.0 
319-84'6 BHC-alpha BHOL 1.00 121-14'Z 2,4-DINITROTOLUENE BHOL 10.0 
319-85'7 BHC-beta BHOL 1.00 606-20-2 2,6-0INITROTOLUENE BHOL 10.0 
319-86-8 BHC-del ta BMDL 1.00 88-85-7 DINOSEB BHOL 5.00 
58-89-9 BHC-ganma IILlNDANEIf BHOL 1.00 122-39-4 DIPHENYLAMINE BHDL 2.50 
111-91-1 BIS(2-CHLOROETHOXY)METHANE BHDL 1.00 122-66-7 1,2-DIPHENYLHYDRAZINE SfC!!. • Oft 

J • ..,'" 

"'-44-4 ii'(2-CHLOROETHYL)ETHER BHOL 1.00 I I 7-84-0 DI-n-OCTYLPHTHALATE BHDL 5.00 
39638-32-9 BIS(2-CHLOROISOPROPYL)ETHER BHDL 1.00 298-04-4 DISULFOTON BHOL 1.00 
117-B1-7 BIS(Z-ETHYLHEXYL)PHTHALATE BHDL 1.00 959-98-8 ENOOSULFAN I BHOL 5.00 
101-55'3 4-BROMOOIPHENYLETHER BMDL 0.50 33212-65-9 ENOOSULFAN II BHDL 5.00 
1689-84-5 BROMDXYNIL BHDL 5.00 1031-07-B ENOOSULfAN SULfATE BHDL 5_00 
85-68-7 8UYYLBENZYLPHTHALATE 2130 1.00 72-20-8 ENDRIN BHDL 5.00 
2425-06- I CAPTAFOL BHDL 5.00 ENDRIN KETONE BHDL 1.00 
133-06-Z CAPTAN BHDL 2.50 2104-64-5 EPN BHOL 1.00 
63-25-2 CARBARYL BHDL 1.00 563- 12-2 ETHION BHDL 1.00 
1563-66-Z CARBOfURAN BHOL 1.00 52-85-7 FAMPHUR BHDL 1.00 
786- 19-6 CARBOPHENOTHION BHDL 1.50 55-38'9 FENTHION BMDl 1.00 
57-74,9 CHLORDANE iiiji. 5.00 33245~39-5 FlUCnLORAi.iH BHDl 1.00 
470-90-6 CHlORfEYINPHOS BMDL 1.00 86-73-7 fLUORENE BMDl 1.00 
106-47-8 4-CHlOROANILlNE BHOL Z.50 76-44-8 HEPATACHLOR BHOL 1.00 
510-15-6 CHLOROBENZILATE BHDL 1.00 1024-57-3 HEPTACHLOR EPOXIDE BHDl 1.00 
59-50-7 4-CHLORO-3-METHYLPHENOL BHOL 10.0 118-74'1 HEXACHLOROBENZENE BMDL 1.00 
91-58-7 2-CHLORONAPHTHALENE BHDL 1.00 87-68-3 HEXACHLOROBUTAOIENE BMDL 1.00 
95-57-8 2-CHLOROPHENOL BMDL 1.00 77-47-4 HEXACHlOROCYCLOPENTAOIENE BHDL 1.00 
'005-72-3 4-CHLORODIPHENYLETHER BMDl 1.00 67-72-1 HEXACHLOROETHANE BHDL 1.00 

18-01 -9 CHRYSENE BHDl 2.50 123-31-9 HYDROQUINONE BMDL 1.00 
56-72-4 CCIMAPHOS BHDL Z.50 193-39-5 INOENO(I,2,3-cd)PYRENE BHOL 1.00 
7700-17-6 CROTOXYPHOS BMDL 5.00 465-73-6 ISODRJN BHDL 1.00 
72-54-8 p'p'-DDO BHDL 1.00 78-59-1 lSOPHORONE BHDL 1.00 
72-55-9 pip' -DOE BHDL 1_00 143-50-0 KEPONE BMDL 1.00 
50-29-3 p'p' -DDT BMDl 5.00 21609-90-5 lEPTOPHOS BHDL 1.00 

121-75-5 MALATHION BHDL 1.00 

4510 N. Dlxlo Hwy. FL La_o. FIL 33334. _: 1305)0"_1.130 Indlon StrHt. slv"Nn.1.. ?!L ~1001 • PIIoneIV121231-!!OI!O 
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Laboratories. Inc. FORT LAUDERDALE. SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. 
SAMPLE: 006-041291/ TP-5A TRAIN CNT #219 

DATA FILE: >4B15A::DJ 

CAS No. PARAMETER --.------
n·43-5 METHOXYCHLOR-p'p' 
90-12-0 l-METHYLNAPHTHALENE 
91-57-6 2-METHYLNAPHTHALENE 
298-00-0 METHYL PARATHION 
95-48-7 2-METHYLPHENOL "o-CRESOL" 
108-39-4 3-METHYlPHENOL "In-CRESOL I. 
106'44-5 4-METHYLPHENOL "p-CRESOL'1 
n86-34-7 MEYINPHOS 
2385-85-5 MIREX 
6923-22-4 MONOCROTOPHOS 
300-76-5 NALEO 
91-20-3 NApHTHALENE 
130-15-4 1,4-NAPHTHOQUINONE 
54-11-5 NICOTINE 
98-95-3 NITROBENZENE 
1836-75-5 NITROFEN 
88-75-5 2-NITROPHENOL 
100'02-7 4-NITROPHENOL 
62- 75-9 n-NITROSODIMETHYLAHINE 
86-30-6 n-NITROSODIPHENYlAMINE 
621-64-7 n-NITROSODI-n-PROPYLAMINE 
56-38-2 PARATHION 
82-68-3 PENTACHLOROHITROSENZENE 
87-86-5 PENTACHLOROPHENOL 
85-01-8 PHENANTHRENE 
108-95-2 PHENOL 
298-02-2 PHORATE 
732-11-6 PHOSMET 
13171-21-6 PKOSPHAMiDOH 
109-06-8 2-PICOllNE 

EPA METHOD 8270 
BASE/NEUTRALS AND ACIDS 

MISCELLANEOUS ANALYTES 

COHCENTRATION "HOL 
(ug/kg) (U5!' ~. - ·'.\METER 
~~~----------

.. -.. ----
SMOL 5_00 t-l ACEPHATE 
380 1.00 76-06-2 CHLORPICRIN 
560 1.00 2675-n-6 CHLORNES 
SHOL 1.00 5598-13-0 CHLORPTRIFQS "OURSSAN" 
SHOL 5_00 99-30-9 DJCHLORAN IISOTRAN" 
SHOL 5_00 333-41-5 OIAZINOH 
SHOL 5_00 120-36-5 OICHLORPROP 
SHOL 1.00 957-51-7 OIPHENAMIO 
BMOL 5_00 25311-71- 1 lSOFENPHOS 
SHOL 5_00 150-50-5 MERPHOS 
SHOL 5.00 114-26-' PROP .. 'X'.JR 
no 1.00 206-44-0 FLUORANTHENE 
SHOL 5_00 
BHOL 10_0 

~ 

SHOL 5_00 
SHOL 5_00 
BHOL 5_00 
SHOL 5_00 
SHOl 10_0 
SHOl 10_0 
SHOl 10_0 
SHOl 1.00 
SMDL 1 _00 
SHOl 5_00 
SHOL 1.00 
SIIOL 1.00 
SlIOl 1.00 
SHOl 1.00 
SHOL 5_00 
BMOl 10_0 SHOL = SEL~ METHOD oETECTIOH LIMIT 

CONCENTRATION 
(vg/kg) --.- ... __ ..... -
SMOl 
SHOL 
SlIOl 
SHOL 
SHOL 
SHOL 
SHOL 
SHOL 
SHOL 
SHOL 
BMOL 
SHOL 

23950-58-5 PRONAMIOE BMOl 1.00 ACTUAL METHOD OETECTIOH LIMIT = DILUTION FACTOR. MOL 
129-00-0 PYRENE BMOL 1.00 
110-86-1 PYRIDINE BMOl 10_0 
13071-79-9 TERBUFOS BMOl 5_00 
95-94-3 1,2.4,5-TETRACHlOROBENZENE SHOl 1_00 
961-11-5 TETRACHlORYINPHOS SIIOL 5_00 
8001-35-2 TOXAPHENE BMOl 5_00 
120-82-1 1,2.4-TRICHlOROBENZENE SHOl 2_50 
95-95-4 2.4,5-TRICHlOROPHENOL SHOL 1.00 
88'06-2 2~4~6-TRrCHlOROPHENOl SMOl LOa 
1582-09-8 TR I FlURAlI N SHOl 1.50 

page 2 of 2 
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"HOL 
(w'ii/kf 

10.0 
5.00 
1.00 
1.00 
1.00 
1.00 
10.0 
1.00 
5.00 
1 -DO 
5.00 
1.00 



CLIENT 
SAMPLE LOCATION 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

TEST 
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Laboratories, Inc. FORT LAUDERDALE' SAVANNAH 

WESTINGHOUSE 
CSY-FMW #2/NAVAL 
001-041591 
04/15/91 
04/12/91 
WATER 
FEDEX 

DATE REPORTED: 
EPA: 

FL DRINKING WATER: 
FL ENVIRONMENTAL: 

GEORGIA: 
SOUTH CAROLINA: 

RESULTS 

04/18/91 
~ FL095 • 
~ 86144 • 
~ E86006 • 
" 828 • 
" 96015 • 

------------------------------------------------------------------
EPA 624 POSITIVE 
EPA 625 POSITIVE 
ARSENIC SM 304 <0.002 MG/L 
CADMIUM SM 300 SERIES <0.001 MG/L 
CHROMIUM,T SM 300 SERIES <0.002 MG/L 
COPPER SM 300 SERIES .030 MG/L 
LEAD, T SM 300 SERIES .002 MG/L 
MERCURY SM 300 SElUES <0.0002 MG/L 
SELENIUM SM 300 SERIES .002 MG/L 
SILVER SM 300 SERIES <0.002 MG/L 
ZINC SM 300 SERIES .07 MG/L 
ANTIMONY SM 300 SERIES .004 MG/L 
BERYLLIUM SM 300 SERIES <0.002 MG/L 
NICKEL SM 300 SERIES .06 MG/L 
THALLIUM SM 304 <0.002 MG/L 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

/1 .,.".,./ 

~/~ 
DONALD S. MCCORQUODALE, JR. PH.D. 
MICROBIOLOGIST 

4515O N. Dixie Hwy. FL ~_rdal •• FIL 33334' _ (305) 481-41111'130 Indlon SlIML S.vonnoh. GL 31401 • Phone (912) 2:Ja.!5Q\Q 



Laboratories. Inc. FORT LAUDERDALE. SAVANNAH 

-CERTIFICATIONS
EPA: #FL095 

CLIENT: 
SAMPLE: 

DATA FILE: 

WESTINGHOUSE-ENVIRO. 
001-041591/ CSY-FMW #2 
>41505: :D4 

FL DRINKING WATER: #86144 
NAVAL BASE FL ENVIRONMENTAL: #E86006 

GA # 828 
DATE ANALYZED: 

DILUTION FACTOR: 
4/15/91 20:08 

.20000 
SC # 96015 

EPA r·rETHOD 624 PUHGEABLE ORGANICS 

CONCENTRATION 
CAS No. PARAMETER (ug/l) ------- --------- -------------

71-43-2 BENZENE 20.0 
75-27-4 BROMODICHLOROMETHANE 0.0 
75-25-2 BROMOFORM 0.0 
74-83-9 BROMOMETHANE 0.0 
56-23-5 CARBON TETRACHLORIDE 0.0 
108-90-7 CHLOROBENZENE 13.6 
75-00-3 CHLOROETHANE 0.0 
67-66-3 CHLOROFORM 0.0 
74-87-3 CHLOROMETHANE 0.0 
124-48-1 DIBROMOCHLOROM~THANE 0.0 
95-50-1 o-DICHLOROBENZENE .3 
541-73-1 m-DICHLOROBENZENE 0.0 
106-46-7 ~-DICHLOROBENZENE 7.5 
75-34-3 ,1-DICHLOROETHANE 0.0 
107-06-2 1,2-DICHLOROETHANE 0.0 
75-35-4 1,1-DICHLOROETHENE 0.0 
156-60-5 tranS

t
1a2-DICHLOROETHENE 0.0 

78-87-5 1,2-D C LOROPROPANE 0.0 
10061-01-5 Cls,1,3-DICHLOROPROPENE 0.0 
10061-02-6 tranS

B
1,3-DICHLOROPROPENE 0.0 

100-41-1· ETHYL ENZENE 2.7 
75-09-2 DICHLOROMETHANE 0.0 
79-34-5 *F*~~~2;A~A~t~~~ROETHANE 0.0 
127-18-4 ___ ._._H __ ..... _ ...... J.J. .... J.,.w 0.0 
108-88-3 TOLUENE 4.6 
71-55-6 1,1,1-TRICHLOROETHANE .8 
79-00-5 1R1C2-TRICHLOROETHANE 0.0 
79-01-6 T I HLOROETHENE .4 
75-01-4 VINYL CHLORIDE 0.0 

* ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT X DILUTION FACTOR 
A value of 0.0 = BMDL (BELOW METHOD DETECTION LIMIT) 

*MDL 
(ug /1) ------
0.20 
0.20 
0.20 
0.50 
0.50 
0.20 
0.50 
0.20 
0.50 
0.20 
0.20 
0.20 
0.20 
0.25 
0.20 
0.40 
0.25 
0.40 
0.50 
0.50 
0.20 
0.50 
0.24 
0.14 
0.20 
0.30 
0.30 
0.20 
0.17 

4550 N. Dixie Hwy., Ft. Laude:rdaJ •• FIL 3333C. Phone: (305) .. 11--4111 • e30 Indian StrHt. Savannah. GL 31.co1 • Phone (112) 23&!050 
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CLIENT: 
SAMPLE: 

DATA FILE: 

5 ~lIr"111 ~IIII!!!!! 'I "11111 

01

11111" IIII 

Laboralories, Inc. FORT LAUDERDALE' SAVANNAH 

WESTINGHOUSE ENVIRO. 
001-041591/ CSY-FMW #2 N NAVAL 
>4BD1A: :D3 

-CERTIFICATIONS-
BASE EPA: #FL095 

FL DRINKING: #86144 
DATE REPORTED: 4/16/91 12:27 

1.00000 
FL ENVIRONMENTAL: #E86006 
GA # 828 DILUTION FACT: 

EPA METHOD 625 
BASE/NEUTRALS AND ACIDS 

SC # 96015 

POLYCHLORINATED BIPHENYLS 
BASE AND NEUTRALS EXTRACT ABLES 

CONCENTRATION 'MOL CONCENTlt" T I ON 
(ug/l) 

-MOL 
Cuv/I: CAS Nc. PARAMETER 

83'32·9 ACENAPHTHENE 
208'96-8 ACENAPHTHYlENE 
120'12-7 ANTHRACENE 
309-00-2 ALDRIN 
56-55-3 BENZOCa)ANTHRACENE 
205-99-2 BENZOCb)FlUORANTHENE 
207-08-9 BENZOCklFLUORANTHENE 
50-32-8 BENZOCalPYRENE 
191'24-2 BENZOCghilPERYlENE 
85'68-7 BUTYlBENZYlPHTHALATE 
319-85-7 SHe-beta 
319-86-8 HCH-del fa 
, 11-44-4 BISC2'CHlOROETHYL)ETHER 
11·91·1 BISC2'CHlOROETHOXYlMETHANE 

117-81-7 DIC2-ETHYlHEXYLlPHTHAlATE 
108-60-1 BISC2-CHlOROISOPRDPYLlETHE 
101-55-3 4'BROMOOIPHENYlETHER 
57-74-9 CHLORDANE 
91'58-7 2-CHLORONAPHTHAlENE 
7005-72-3 4-CHLORooIPHENYlETHER 
218-01-9 CHRYSENE 
72-54'8 p'p'-OOD 
72·55'9 p'p'·ODE 
50-29-3 pi pi -DDT 
53-70-3 DIBENZoCahlANTHRACENE 
84-74,2 DI-n-BUTYlPHTHALATE 
541-73-1 1,3-DICHLOROBENZENE 
95-50-1 1 ,2-0 ICHlOROSENZENE 
106'46-7 1,4-DICHLOROBENZENE 
60'57-1 DielDRIN 
84-66-2 DIETHYLPHTHALATE 
131-11-3 DIMETHYLPHTHALATE 
121-14-2 2,4 DINITROTOlUENE 
606-20-6 2,6-DINITROTOLUENE 
117-84-0 DI-n-OCTYLPHTHALATE 
1031-07-8 ENDOSULFAN SULFATE 
206-44-0 FLUORANTHENE 
86-73-7 FLUORENE 
76-44-8 HEPTACHLOR 
1024-57-3 HEPTACHLOR EPOXIOE 
118-74-1 HEXACHlOROBENZENE 
87-68-3 HEXACHLOROBUTADIENE 
67-72'1 HEXACHLOROETHANE 
193·39-5 INDENOC1,2.3·cd)PYRENE 
78-59-1 ISOPHORONE 
QI-20-3 NAPHTHALENE 
8'95-3 NITROBENZENE 

d5-01-8 PHENANTHRENE 
129-00-0 PYRENE 
120-82-1 1,2,4-TRICHLOROBENZENE 

(ugii) 

1.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

~ 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
7.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.2 
0.0 
0.0 
0.0 
0.0 

(UV/l) CAS No. PARAMETER 

0.50 
0.50 
1.00 
0.75 
1.00 
1.25 
1.25 
2.00 
2.50 
0.86 
0.50 
3.6 
0.75 
0.75 
1.00 
0.85 
1.00 
1.00 
0.55 
1.00 
1.50 
1.00 
1.00 
1.00 
5.7 
1.00 
0.50 
0.50 
0.75 
1.25 
0.75 
0.75 
2.50 
2.75 
1.00 
5.00 
1.00 
0.50 
0.80 
1.00 
1.00 
1.00 
1.40 
2.50 
0.85 
0.50 
2.00 
1.00 
1.00 
1.00 

12674-11-2 PCB·l016 
11104·28-2 PCB-1221 
11141-16-5 PCB-1232 
53469-21-9 PCB-1242 
12672-29-6 PCB·1248 
11097-69-1 PCB-1254 
11096-B2-5 PCB·1260 

ACID EXTRACT ABLES 

CAS No. PARAMETER 

59-50-7 
95-57·8 
120-83'2 
105·67·9 
51-28-5 
534'52-1 
86-75-5 
100-02-7 
87-86-5 
109-95-2 
86'06·2 

CAS Nc. 

4-CKlORO'3-METHYlPHENOl 
2-CHlOROPHENOL 
2,4-0ICHlOROPHENOl 
2,4'OIMETKYLPHENOl 
2,4-0INITROPHENOL 
2-METKYl-4.6-0INITROPHENOl 
2'NITROPHENOL 
4-NITROPHENOl 
PENTACHLOROPHENOL 
PHENOL 
2,4,6-TRICKLOROPKENOL 

ADDITIONAL EXTRACTABlES 

l"I.n ... ~'I'P .. 
r,.~""'"I'" ... 

92-87-5 BENZIDINE 
319-84-6 BHC-alpha 
959-98-8 ENDOSUlFAN I 

33213'65-9 ENDOSULFAN II 
72-20-8 ENDRIN 
77·47-4 KEXACHlOROCYCLOPENTADIENE 
86-30·6 n-HITROSOOIPKEHYLAMIHE 
62-75-6 n-HITROSOOIMETHYLAMIHE 
91-94-1 3,3-DICHLDROBENZIDINE 

2'M~THYLN'PHTH'LEHE 

BHDL·· 
BHOL·· 
BHDl·· 
BMDl .... 
BMDl·· 
SHDL·· 
BMDL·· 

CONCENTRATION 
CUV/ll 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

30.0 
30.0 
30.0 
30.0 
30.0 
30.0 
30.0 

'MOL 
C09/l) 

3.00 
1.00 
1.50 
2.50 
40.0 
20.0 
3.00 
2.50 
2.75 
0.50 
1.00 

CONCENTRATION *MOl 
(ugili 

0.0 
0.0 
0.0 
0.0. 
0.0 
0.0 
0.0 
0.0 
0.0 
5.5 

40.0 
1.00 
10.0 
10.0 
I.ZS 
2.50 
1.50 
10.0 
20.0 
0.5 

, ACTUAL DETECTION lIMIT = METHoo DETECTION liMIT. DILUTION FACTOR 
" BMDL . BEL~ METHOO DETECTION LIMIT CA value of 0.0 • BMOLl 

45SO N. Dixie Hwy., Ft. Laud.ret .... FIL 33330&" Phone: (305) .. 8'....,81 .. a30 lnellan SI, .. t, SaYann..,. GL 31.tQ1 • Phone ,,12) 238-!OISO 
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Laboralories, Inc. FORT LAUDERDALE· SAVANNAH 

CLIENT WESTINGHOUSE 
CSY-FMW 1/4/NAVAL 
002-04l591 
04/15/91 
04/12/91 

SAMPLE LOCATION 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

WATER 
FEDEX 

TEST 

EPA 624 
EPA 625 
ARSENIC SM 304 
CADMIUM SM 300 SERIES 
CHROMIUM,T SM 300 SERIES 
COPPER SM ::l00 SERIES 
LEAD, T SM 300 SERIES 
MERCURY SM 300 SElUES 
SELENIUM SM 300 SERIES 
SILVER SM 300 SERIES 
ZINC SM 300 SERIES 
ANTIMONY SM 300 SERIES 
BERYLLIUM SM 300 SERIES 
NICKEL SM 300 SERIES 
THALLIUM SM 304 

IF YOU HAVE ANY QUESTIONS PLEASE 

~-#//?y '- ~ 
DONALD S. MCCORQUODALE, JR. PH.D. 
MICROBIOLOGIST 

DATE REPORTED: 04/18/91 
EPA: 1/ FL095 

FL DRINKING WATER: II 86144 
FL ENVIRONMENTAL: II E86006 

GEORGIA: II 828 
SOUTH CAROLINA: II 96015 

RESULTS 

POSITIVE 
POSITIVE 
<0.002 MG/L 
<0.001 MG/L 
<0.002 MG/L 
.020 MG/L 
<0.002 MG/L 
<0.0002 MG/L 
.003 MG/L 
<0.002 MG/L 
.05 MG/L 
.003 MG/L 
<0.002 MG/L 
.05 MG/L 
<0.002 MG/L 

CONTACT ME. 

45!50 N. Dixie Hwy. FL Lauderdal., FlL 333301. -= 1305}48'-4118' • S30 Indian StrHL s.vonnah, GL 3140' • Ph_ t9'2) 23&!50110 
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Laboratories, Inc. FORT LAUDERDALE' SAVANNAH 

-CERTIFICATIONS
EPA: #FL095 

CLIENT: 
SAMPLE: 

DATA FILE: 

WESTINGHOUSE-ENVIRO. 
002-041591/ CSY-FMW #4 
>41506: :04 

FL DRINKING WATER: #86144 
NAVAL BASE FL ENVIRONMENTAL: #E86006 

GA I 828 
DATE ANALYZED: 

DILUTION FACTOR: 
4/15/91 20:08 

.20000 

EPA METHOD 624 

CAS No. PARAMETER 

SC I 96015 

PURGEABLE ORGANICS 

CONCENTRATION *MDL 
(ug/l ) (ug /1) ------- --------- ------------- ------

71-43-2 BENZENE 6.9 
75-27-4 BROMODICHLOROMETHANE 0.0 
75-25-2 BROMOFORM 0.0 
74-83-9 BROMOMETHANE 0.0 
56-23-5 CARBON TETRACHLORIDE 0.0 
, nQ_Qn_? 
.. v .... "'''' . CHLOROBENZENE 9.6 
75-00-3 CHLOROETHANE n n v.v 
67-66-3 CHLOROFORM 0.0 
74-87-3 CHLOROMETHANE 0.0 

24-48-1 DIBROMOCHLOROMETHANE 0.0 
,5-50-1 o-DICHLOROBENZENE .4 
541-73-1 m-DICHLOROBENZENE 0.0 
106-46-7 ~-DICHLOROBENZENE 4.8 
75-34-3 ,1-DICHLOROETHANE 0.0 
107-06-2 1,2-DICHLOROETHANE 0.0 
75-35-4 1,1-DICHLOROETHENE 0.0 
156-60-5 tranS

t
1H2-DICHLOROETHENE 0.0 

78-87-5 1,2-0 C LOROPROPANE 0.0 
10061-01-5 C1s,1,3-DICHLOROPROPENE 0.0 
10061-02-6 tranSs1*3-DICHLOROPROPENE 0.0 
100-41-1 ETHYL E ZENE 0.0 
75-09-2 DICHLOROMETHANE 0.0 
79-34-5 1.1.2.2-TETRACHLOROETHANE 0.0 
127-18-4 TET~CHLOROETHENE 0.0 
108-88-3 TOLUENE .9 
71-55-6 1, 1, l-TRICHLOROETHANE .6 
79-00-5 iR1 ,2-TRICHLOROETHANE 0.0 
79-01-6 I CHLOROETHENE 0.0 
75-01-4 VINYL CHLORIDE 0.0 

* ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT X DILUTION FACTOR 
A value of 0.0 = BMDL (BELOW METHOD DETECTION LIMIT) 

- demlst 

0.20 
0.20 
0.20 
0.50 
0.50 
0.20 
0.50 
0.20 
0.50 
0.20 
0.20 
0.20 
0.20 
0.25 
0.20 
0.40 
0.25 
0.40 
0.50 
0.50 
0.20 
0.50 
0.24 

t~:1 0.30 
0.30 
0.20 
0.17 

~!SO N. Dlxlo Hwy .• FL LaudO_O. FIL 333301 • _ (305) <8'_, • e30 hldlon S"OOL _noll. GL 3 • .0 •• Phone (8'2) 23(1.!SO!SO 
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CLIENT: 
SAMPLE: 

DATA FILE: 

Laboratories, Inc. FORT LAUDERDALE' SAVANNA.H 

WESTINGHOUSE ENVIRO. 
002-04~59~1 CSY-FMW #4 NAVAL BASE 
>4B02A::D3 

-CERTIFICATIONS
EPA: #FL09S 
FL DRINKING: #86144 

DATE REPORTED: 
DILUTION FACT: 

4/~6/9~ ~3:55 
~.OOOOO 

FL ENVIRONMENTAL: #E86006 
GA # 828 

EPA METHOD 625 
BASE/NEUTRALS AND ACIDS 

SC # 960~S 

POLYCHLORINATED BIPHENYLS 
BASE AND NEUTRALS EXTRACTABLES 

CDNCENTRAT ION 'MOL 
CAS No~ PARAMETER 

83·32'9 ACENAPHTHENE 
208·96·8 ACENAPHTHYLENE 
120·12·7 ANTHRACENE 
309'00·2 ALDRIN 
56·55·3 BENZO(alANTHRACENE 
205·99'2 BENZO(blFLUORANTHENE 
207·08·9 BENZO(klFLUORANTHENE 
50'32·8 BENZO(alPYRENE 
191·24·2 BENZO(ghilPERYLENE 
85-68;-7 BUTYLBENZYlPHTHAlATE 
319·85·7 BHC'beta 
319·86·8 HCH'delta 
111·44·4 BIS(2'CHLOROETHYLlETHER 
111·91·1 BIS(Z'CHLOROETHOXYlMETHANE 
117·81·7 01 (2'ETHYLHEXYLlPHTHALATE 
108·60·1 BIS(Z'CHLOROISOPROPYLlETHE 
101·55·3 4'BROMODIPHENYLETHER 
57·74·9 CHLORDANE 
91 ·58'7 2'CHLORONAPHTHALENE 
7005·72·3 4'CHLORODIPHENYLETHER 
Z18·01 ·9 CHRYSENE 
72·54·8 p'p'-DOD 
72·55'9 pip' -ODE 
50'29·3 p' pi -DOT 
53'70'3 DIBENZO(ahlANTHRACENE 
84·74·2 OI·n·BUTYLPHTHALATE 
';41-73-' 1,3-0!CHlOROBENZENE 
• 50· I 1,2'0ICHLOROBENZENE 

·46·7 1,4'0ICHLOROBENZENE 
60·57'1 DIELDRIN 
84·66'2 DIETHYLPHTHALATE 
131'11·3 DIMETHYLPMTHALATE 
121-14-2 2,4 DINITROTOLUENE 
606-20-6 2,6-0 IN ITROTOLUENE 
117-84-0 DI-n-OCTYLPHTHALATE 
1031-07'8 ENDOSULFAN SULFATE 
206-44'0 FLUORANTHENE 
86-73'7 FLUORENE 
76-44'8 HEPTACHLOR 

(ugi' ; 

4.3 
0.0 
3.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

~ 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
4.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.2 
0.0 

(vg/l) US No. 

0.50 
0.50 
1.00 
0.75 
1.00 
1.25 
1.25 
2.00 
2.50 
0.86 
0.50 
3.6 
0.75 
0.75 
1.00 
0.85 
1.00 
1.00 
0.55 
1.00 
1.50 
1.00 
1.00 
1.00 
5.7 
1.00 
0.50 
0.50 
0.75 
1.25 
0.75 
0.75 
2.50 
2.75 
1.00 
5.00 
1.00 
0.'0 
" 0" \I ....... 

12674-11·2 PCB-l016 
11104-28'2 PCB·1221 
11141-16-5 PCB·1232 
53469-21-9 PCB-1242 
12672-29-6 PCB·1248 
11097-69'1 PCB-1254 
11096-82-5 PCB·1260 

ACID EXTRACTABLES 

CAS No. PARAMETER 

59-50-7 
95-57-8 
120-83-2 
105-67'9 
51-28-5 
534-52- I 
88-75·5 
100·02·7 
87'86-5 
109·95·2 
88·06·2 

4'CHLORO-3'METHYLPHENOL 
2-CHLOROPHENOL 
2,4'DICHLOROPHENOL 
2,4'0IMETHYLPHENOL 
2,4'0INITROPHENOL 
2'METHYL'4,6-0INITROPHENOL 
2'NITROPHENOL 
4'NITROPHENOL 
PENTACHLOROPHENOL 
PHENOL 
2,4,6'TRICHLOROPHENOL 

ADDITIONAL EXTRACTABL:S 

CAS No. PARAMETER 

92·87·5 BENZIDINE 
319·84'6 BHC·.lpha 
959'98-8 ENDOSULFAN I 

33213'65'9 ENDOSULFAN II 
72'20·8 ENDRIN 
77·47·4 HEXACHLOROCYCLOPENTADIENE 
86·30·6 n-NITROSODIPHENYLAMINE 
62·75·6 n'NITROSODIMETHYLAMINE 
91·94·1 3,3'0ICHLOROBENZI0INE 

2;~ETHYLNAPHTHALENE J 

CONCENTRATION 
(ugll ) 

SHOL·· 
BHOL .
SHOl·* 
SHOL·· 
SHOt·· 
SHOl·· 
BHOt-.. 

CONCENTRATION 
(ugitj 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

CONCENTRATION 
(ug/l) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.9 

1024-57-3 HEPTACHLOR EPOXIOE 0.0 1.00 
118-74- I HEXACHLOROBENZENE 0.0 1.00 
87-68-3 HEXACHLOROBUTADIENE 0.0 1.00 
67'72-1 HEXACHLOROETHANE 

J~ 
0.0 1.40 

193-39-5 INDENO(1,2,3-cd)PYRENE 0.0 2.50 
• Chemist 

30.t 
30.t 
30.t 
30.t 
30.( 
30.t 
30.t 

-HOl 
( .. gIL 

1.50 
2.50 
40.0 
20.0 
3.00 
2.50 
2.75 
0.50 
1.00 

"MOL 
(ug/l) 

40.0 
1.00 
10.0 
10.0 
1.25 
2.50 
1.50 
10.0 
20.0 
0.5 

78-59-1 lSOPHORONE 
91-20-3 NAPHTHALENE 
98-95-3 NITROBENZENE 

0.0 
1.2 
0.0 

0.85 
0.50 
2.00 

, ACTUAL DETECTION LIMIT = METHOD DETECT:ON LIMIT x DILUTION FACTOR 
" BHDL • BELOW METHOD DETECTION LIMIT (A volue of 0.0 • BHOL) 

" 85-01-8 PHENANTHRENE 3.0 1.00 
129-00-0 PYRENE 0.0 1.00 
120-82-1 1,2,4-TRICHLOROBENZENE 0.0 1.00 

.550 N. Dixie Hwy .• Ft. Lauderdall, FIL 333:M .. Phone: C30!5) ." .... " *130 Indian St, •• t. Savannah, GL 31.A01* PI\one (912l23&5050 
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Laboratories, Inc. FORT LAUDERDALE· SAVANNAH 

CLIENT 
SAMPLE LOCATION 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

TEST 

WESTINGHOUSE 
CSY-FMW #3/NAVAL 
003-041591 
04/15/91 
04/12/91 
WATER 
FEDEX 

DATE REPORTED: 04/18/91 
EPA: # FL095 

FL DRINKING WATER: # 86144 
FL ENVIRONMENTAL: # E86006 

GEORGIA: # 828 
SOUTH CAROLINA: # 96015 

RESULTS 
------------------------------------------------------------------
EPA 624 POSITIVE 
EPA 625 NEGATIVE 
ARSENIC SM 304 <0.002 
CADMIUM SM 300 SERIES <0.001 
CHROMIUM,T SM 300 SERIES <0.002 
COPPER SM 300 SERIES .020 
LEAD, T SM 300 SERIES <0.002 
MERCURY SM 300 SEIUES <0.0002 
SELENIUM SM 300 SERIES <0.002 
SILVER SM 300 SERIES <0.002 
ZINC SM 300 SERIES .06 
ANTIMONY SM 300 SERIES <0.002 
BERYLLIUM SM 300 SERIES <0.002 
NICKEL SM 300 SERIES .04 
THALLIUM SM 304 <0.002 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

h~//~ 
DONALD S. MCCORQUODALE, JR. PH.D. 
MICROBIOLOGIST 

MG/L 
MG/L 
MG/L 
..... ,. IT 
1·'\.:1'1 ...... 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

.. 550 N. 01." Hwy., Ft. Lauderdale, FIL 3333rI- Pnofte: (305) ... , .... , • e30 Indian SI'Ht. Savannah. GL 31.0' • Phone (l12'j 238-5CeO 
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Laboratories, Inc. FORT LAUDERDALE' SAVANNAH 

-CERTIFICATIONS
EPA: #FL095 

CLIENT: 
SAMPLE: 

DATA FILE: 

WESTINGHOUSE-ENVIRO. 
003-041591/ CS¥-FMW #3 
>41507: :D4 

FL DRINKING WATER: #86144 
NAVAL BASE FL ENVIRONMENTAL: #E86006 

GA # 828 
DATE ANALYZED: 

DILUTION FACTOR: 
4/15/91 20:08 

.20000 
SC # 96015 

EPA METHOD 624 PURGEABLE ORGANICS 

CAS No. 

71-.,3-2 
75-27-4 
75-25-2 
74-83-9 
56-23-5 
108=90 ..... 7 
75-00-3 
67-66-3 
~'4-87-3 

:4-48-1 
75-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-60-5 
78-87-5 

10061-01-5 
10061-02-6 
100-41-1 
75-09-2 
IO_"l.d_C:; 

i27=i8=4 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-01-4 

PARAMETER 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROM£THANE 
o-DICHLOROBENZENE 
m-DICHLOROBENZENE 
p-DICHLOROBENZENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
tranSt!h2-DICHLOROETHENE 
l,2-D ~LOROPROPANE 
c1s,1,3-DICHLOROPROPENE 
tranS~1,3-DICHLOROPROPENE 
ETHYLJ:jENZENE 
DICHLOROMETHANE 
It-l~~.2-TETRACHLOROETHANE 
T T~tHLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1~1~2-TRICHLOROETHANE 
Tl<II,;HLOROETHENE 
VINYL CHLORIDE 

CONCENTRATION 
(ug / I) 

1.5 
0.0 
0.0 
0.0 
0.0 
7.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.7 

• 6 
0.0 
0.0 
0.0 

* ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT X DILUTION FACTOR 
A value of 0.0 = BMDL (BELOW METHOD DETECTION LIMIT) 

*MDL 
(ug/l) 

0.20 
0.20 
0.20 
0.50 
0.50 
0.20 
0.50 
0.20 
0.50 
0.20 
0.20 
0.20 
0.20 
0.25 
0.20 
0.40 
0.25 
0.40 
0.50 
0.50 
0.20 
0.50 
0.24 
0.14 

1
0.2°1 0.30 
0.30 
0.20 
0.17 

.. ~so N. Dixie Hwy., Fl Lauderd .... FIL 33330t _Phone: (3OS) .d,~g,. 830 Indian 5\'H1. savannah, GL 31.0'. PhOM ('12) 238--5050 
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Laboratories, Inc. FORT LAUDERDALE' SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS-
SAMPLE: 003-041591/ CSY-FMW #3 NAVAL BASE EPA: #FL095 

DATA FILE: >4B03A::D3 FL DRINKING: #86144 
DATE REPORTED: 4/16/91 15:32 FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 1.00000 GA # 828 

SC # 96015 
EEl. METHOD 625 

BASE/NEUTRALS AND ~CIDS 

POLYCHLORINATED BIPHENYLS 
BASE AND NEUTRALS EXTRACT ABLES 

CONCENTRATION 'HOl 
CAS No. PARAMETER (ug/l) (ug/l ) CAS No • PARAMeTU --- .. ----- . -.. _-.- ...... --. ... -............ 
83-32-9 ACENAPHTHENE 0.0 0.50 12674-11-2 PCB-l016 208-96-8 ACENAPHTHYLENE 0.0 0.50 11104-28-2 PCB-1221 
120-12-7 ANTHRACENE 0.0 1.00 11141-16-5 PCB-1232 
309-00-2 ALDRIN 0.0 0.75 53469-21-9 PCB-1242 
56-55-3 BENZO(a)ANTHRACENE 0.0 1.00 12672-29-6 PCB-1248 
205-99-2 BENZO(b)FlUORANTHENE 0.0 1.25 11097-69-1 PCB-1254 
207-08-9 BENZO(k) FlUORANTHENE 0.0 1.25 11096-82-5 PCB-1260 
50-32-8 BENZO(a1PYRENE 0_0 2.00 
19'~24-2 BEMZQ(ghi)PERYLENE 0.0 2.50 ACID EXTRACT ABLES 
85-68-7 BUTYlBENZYlPHTHAlATE 0.0 " .. u.~ 

319-85-7 SHe-beta 0.0 0.50 CAS No. PARAMETER 
319-86-8 HCH-delta 0_0 3_6 .J .. ____ 

----.'"._. 'T-44-4 BIS(2-CHlOROETHYl1ETHER 0.0 0.75 59-50-7 4-CHlORO-3-METHYlPHENOl 
1'-91-' BIS(2-CHlOROETHOXY)METHANE 0.0 0.75 95-57-8 2-CHlOROPHENOl 

117-81-7 DI(2-ETHYlHEXYL)PHTHAlATE 0_0 1.00 120-83-2 2,4-DICHLDROPHENOL 108-60-1 BIS(2-CHLOROISOPROPYl)ETHE 0.0 0.85 105-67-9 2,4-DIMETHYlPHENOL 
101-55-3 4-BROHOOIPHENYlETHER 0_0 1.00 51-28-5 2.4-0INITROPHENOl 
57-74-9 CHLORDANE 0.0 1.00 534-52- I 2-METHYl-4,6-0INITROPHENOl 
91-58-7 2-CHlORONAPHTHAlENE 0.0 0.55 88-75-5 2 -N ITROPHENOL 
7005-72-3 4-CHLOROOIPHENYLETHER 0.0 1.00 100-02-7 4-NITROPHENOL 
218-01-9 CHRYSENE 0.0 1.50 87-86-5 PENTACHLOROPHENOL 
72-54-8 pip' -DOD 0_0 1.00 109-95-2 PHENOL 72-55-9 pip' -DOE 0.0 1.00 . 88-06-2 2,4,6-TRICHLOROPHENOL 
50-29-3 p'p'·ODT 0.0 1.00 
53-70-3 OIBENZO(ah)ANTHRACENE 0.0 5.7 ADDITIONAL EXTRACT ABLES 84-74-2 DI-n-BUTYLPHTHALATE 0.0 1.00 
541-73-1 1,3-0ICHLOROBENZENE ft " 0.50 CAS Ho. PARAMETER u.u 
95-50- I 1 ,2-0 I CHLOROBENZENE 0.0 0.50 -------_. 106-46-7 1,4-DICHlOROBENZENE 0_0 0.75 92-87-5 BENZIDINE 60-57-1 DIELDRIN 0_0 1.25 319-84-6 BHC-Ilphl 84-66-2 O(ETHYlPHTHALATE 0.0 0.75 959-98-8 ENOOSULfAN I 131-11-3 OIMETHYLPHTHALATE 0.0 0.75 33213-65-9 ENOOSULFAN 11 121-14-2 2,4 DINITROTOlUENE 0.0 2_50 72-20-8 ENORIN 606-20-6 2,6-0INITROTOLUENE 0.0 2.75 77-47-4 HEXACHLOROCTCLOPENTADIENE 117-84-0 Ol-n-OCTYLPHTHALATE 0.0 1.00 86-30-6 n-NITROSOOIPHENYLAMINE 
1031-07-8 ENOOSULFAN SULFATE 0_0 5.00 62-75-6 n-NITROSOOIMETHYlAMINE 206-44-0 FLUORANTHENE 0.0 1.00 91 -94-1 3,3-0ICHLOROBENZIDINE 86-73-, FLUORENE 0.0 0.50 2-METHYLNAPHTHALENE 76-44-8 HEPTACHLOR 0.0 0.80 
1024-57-3 HEPTACHLOR EPOXIOE 0.0 1.00 
118-74- I HEXACHLOROBENZENE 0.0 1.01) 
87-68-3 HEXACHLOROBUTADIENE 0.0 1.00 
67-72-1 HEXACHLOROETHANE 0.0 1.40 • Chemist 193-39-5 INDENO(1,2,3-cd)PYRENE 0.0 2.50 

CONCENTRATION 'MOL 
(ug/l) (ug/l) . ........... _ .... -
SftOt·· 30.0 
SMOL·· 30.0 
SMOL·· 30.0 
SHOL'" 30.0 
SHOt·· 30.0 
SHOt-- 30.0 
BfClL·· 30.0 

CONCENTRATION 'lIll 
(ug/lj (,-~!l) 

_ .. _----------
0.0 3.00 
0.0 1.00 
0_0 1.50 
0.0 2.50 
0_0 40_0 
0_0 20.0 
0.0 3.00 
0_0 2_50 
0.0 2.75 
0.0 0.50 
0_0 1.00 

CONCENTRATION 'HOL 
(ug/l1 (ug/l) 

--- ... -"'~--.--~ 
0_0 40.0 
0_0 1.00 
0.0 10.0 
0.0 10.1) 
0.0 1.25 
0.0 2.50 
0.0 I_50 
0.0 11).0 
0.0 20.0 
0.0 0_5 

78-59- I ISOPHOROIIE 0.0 0.85 , ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT. DILUTION FACTOR '-20-3 NAPHTHALENE 0.0 0.50 
,-95-3 NITROBENZENE 0.0 2.00 

., BHOL - BELOW METHOD DETECT 1011 LIMIT (A vilue of 0_0 • BHOL) 

d5-01-8 PHENANTHRENE 0.0 1.00 
129-00-0 PYRENE 0_0 1.00 
120-82- I 1,2,4-TRICHLOROBENZENE 0.0 1.00 

"§SO N. Olxl. Hwy .• Ft. Lauderdal •• Fla. 333:M. Phone: (305) "91-411- 830 Indian StrHt. Savannah. Ga. 310&01. Phone Ig121238-SCSl 
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Laboratories, Inc. FORT LAUDERDALE = SAVA~NAH 

CLIENT 
SAMPLE LOCATION 
SAMPLE NUMBER 
DATE RECEIVED 
DATE SAMPLED 
SAMPLE TYPE 
SUBMITTER 

TEST 

WESTINGHOUSE 
CSY-FMW #l/NAVAL 
004-041591 
04/15/91 
04/12/91 
WATER 
FEDEX 

DATE REPORTED: 04/18/91 
EPA: # FL095 

FL DRINKING WATER: # 86144 
FL ENVIRONMENTAL: # E86006 

GEORGIA: # 828 
SOUTH CAROLINA: # 96015 

RESULTS 
------------------------------------------------------------------
EPA 624 POSITIVE 
EPA 625 POSITIVE 
ARSENIC SM 304 <0.002 MG/L 
CADMIUM SM 300 SERIES <0.001 MG/L 
CHROMIUM,T SM 300 SERIES <0.002 MG/L 
COPPER SM 300 SERIES .040 MG/L 
LEAD, T SM 300 SERIES <0.002 MG/L 
MERCURY SM 300 SElUES <0.0002 MG/L 
SELENIUM SM 300 SERIES <0.002 MG/L 
SILVER SM 300 SERIES <0.002 MG/L 
ZINC SM 300 SERIES .06 MG/L 
ANTIMONY SM 300 SERIES .003 MG/L 
"'ERYLLIUM SM 300 SERIES <0.002 MG/L 

ICKEL SM 300 SERIES .04 MG/L 
THALLIUM SM 304 <0.002 MG/L 

IF YOU HAVE ANY QUESTIONS PLEASE CONTACT ME. 

/~/,~ 
DONALD S. MCCORQUODALE, JR. PH.D. 
MICROBIOLOGIST 

.. 550 N. Dixie HW)' .. Fl LauOerd .... FIL 33330t • Phone: (30$) ""-181, .830 Indian StrHt, Savannah. Ga. 31-'01 • Phone (l12t 238-5050 
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Laboratories, Inc. FORT LAUDERDALE· SAVANNAH 

-CERTIFICATIONS
EPA: IFL095 

CLIENT: 
SAMPLE: 

DATA FILE: 

WESTINGHOUSE-ENVIRO. 
004-041591/ CSY-FMW #1 
>41508::04 

FL DRINKING WATER: #86144 
NAVAL BASE FL ENVIRONMENTAL: #E86006 

GA # 828 
DATE ANALYZED: 

DILUTION FACTOR: 
4/15/91 20:08 

.20000 

EPA METHOD 624 

SC I" 96015 

PORGEABLE ORGANICS 

CAS No. PARAMETER 
CONCENTRATION 

(ug/1) 

71-43-2 
75-27-4 
75-25-2 
74-83-9 
56-23-5 
108-90-7 
75-00-3 
67-66-3 
-~-87-3 

4-48-1 
- .)-50-1 
541-73-1 
106-46-7 
75-34-3 
107-06-2 
75-35-4 
156-60-5 
78-87-5 

10061-01-5 
10061-02-6 
100-41-1 
75-09-2 
79-34-5 
127-18-4 
108-88-3 
71-55-6 
79-00-5 
79-01-6 
75-01-4 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBIDlZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROM~HANE 
a-DICHLOROBENZENE 
m-DICHLOROBENZENE 
p-DICHLOROBENZENE 
~,l-DICHLOROETHANE 
1,2-DICHLOROETHANE 
1,1-DICHLOROETHENE 
tranS

f
1h 2-DICHLOROETHENE 

1,2-0 CnLOROPROPANE 
c~s,1,3-DICHLOROPROPENE 
transk 1,3-DICHLOROPROPENE 
ETHYLl:!ENZENE 
DICHLOROMETHANE 
lkl~~L2-TETRACHLOROETHANE 
T~T~~HLOROETHENE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
1k 1 L 2-TRICHLOROETHANE 
T!<.Il.:HLOROETHENE 
VINYL CHLORIDE 

1.9 
0.0 
0.0 
0.0 
0.0 
1.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.2 
0.0 
0.0 
0.0 
0.0 

* ACTUAL DETECTION LIMIT = METHOD DETECTION LIMIT X DILUTION 
A value of 0.0 = BMDL (BELOW METHOD DETECTION LIMIT) 

FACTOR 

*MDL 
(ug/1) 

0.20 
0.20 
0.20 
0.50 
0.50 
0.20 
0.50 
0.20 
0.50 
0.20 
0.20 
0.20 
0.20 
0.25 
0.20 
0.40 
0.25 
0.40 
0.50 
0.50 
0.20 
0.50 
0.24 
0.14 

~ g:~gI 0.30 
0.20 
0.17 

.~so N. DI.1e Hwy. FL u_ •. Fla. 33334 ~ Phone: (3Q5) 0I1-4e81.130 indian SII'MI, ~ Ga. 31«11 • _1112) 23t.l5Q5O 
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Laboratories, Inc. FORT LAUDERDALE' SAVANNAH 

CLIENT: WESTINGHOUSE ENVIRO. -CERTIFICATIONS-
SAMPLE: 004-041591/ CSY-FMW 11 NAVAL BASE EPA: IFL095 

DATA FILE: >4B04A: :D3 FL DRINKING: #86144 
DATE REPORTED: 4/16/91 17:07 FL ENVIRONMENTAL: #E86006 
DILUTION FACT: 1.00000 GA # 828 

SC # 96015 
EPA METHOD 625 

BASE/NEUTRALS AND ACIDS 

BAS. AND NEUTRALS EXTRACT ABLES 
eQbTCH~ORINAT.O BIPHENTLS 

COHCENTRATION "HOL 
CAS No. PARAMETER (ug/l ) (ug/I) CAS No. PARAMETER 

--------- ----.-.--.-.- -.-.-- ...... 
83·32·9 ACENAPHTHENE 0.0 0,50 12674'11'2 PCB·l016 
208·96'8 ACENAPHTHYLENE 0.0 0.50 11104·28'2 PCB·I221 
120'12·7 ANTHRACENE 1.1 1.00 11141'16'5 PCB·1232 
309'00·2 ALDRIN 0.0 0.75 53469·21·9 PCB·1242 
56·55·3 BENZO(a)ANTHRACENE 0.0 1.00 12672·29'6 PCB·I248 
205·99'2 BENZO(b)FLUORANTHENE 0.0 1.25 11097'69'1 PCB·I254 
207·08'9 8ENZO(k)FLUORANTHENE 0.0 1.25 11096'82·5 PCB·1260 
50·32·8 BENZO(a)PYRENE 0.0 2.00 
i<ii-Z4-Z BENZO(ghi)PERYlEHE 0.0 2.50 ACID EXTRACTABLgS 
85·68·7 BUTTLBENZYLPHTHALATE 0.0 0.86 
319·85·7 BHC·beta 0.0 0.50 CAS No. PARAMETER 
319'86·8 HeH-delta 0.0 3.6 ----.-. -- .. -.. ----'11'44·4 BIS(2'CHLOROETHTL)ETHER '"'" 0.0 0.75 59·50·7 4'CHLORO'3'METHYLPHENOL 
.11·91·1 BIS(2'CHLOROETHOXY)METHANE 0.0 0.75 95·57·8 2'CHLOROPHENOL 
117·81·7 DI(2'ETHYLHEXYL)PHTHALATE 0.0 1.00 120·83'2 2,4'DICHLOROPHENOL 
108'60'1 BIS(2'CHLOROISOPROPYL)ETHE 0.0 0.85 105'67·9 2,4'DIMETHYLPHENOL 
101·55·3 4'BROMODIPHENTLETHER 0.0 1.00 51·28'5 2,4'DINITROPHENOL 
57·74·9 CHLOROANE 0.0 1.00 534·52'1 2'METHYL'4,6'DINITROPHENOL 
91·58·7 2'CHLORONAPHTHALENE 0.0 0.55 88· 75·5 2'NITROPHENOL 
7005·72·3 4'CHLORODIPHENYLETHER 0.0 1.00 100·02·7 4'NI TROPKENOL 
218·01·9 CHRTSENE 0.0 1.50 87·86·5 PENTACHLOROPHENOL 
72·54·8 p'p'-ODO 0.0 1.00 109·95·2 PHENOL 
72·55·9 p/p'-OOE 0.0 1.00 88·06·2 2,4,6'TRICHLOROPHENOL . 50·29·3 p'p'-DDT 0.0 1.00 
53·70·3 DIBENZO(ah)ANTHRACENE 0.0 5.7 ADDITIONAL EXTRACTABLES 
84-74-2 Dl-n-8UTYlPHTHALAlE 0.0 1.00 
541·73'1 1,3'DICHLOROBENZENE o .u 0.50 .... r u ... P,lRAMETER "" ........ -. 95·50'1 1,2'DICHLOROBENZENE 0.0 0.50 ._-------106'46·7 1,4'DICHLOROBENZENE 0.0 0.75 92·87·5 BENZIOINE 60·57·1 DIELORIN 0.0 1.25 319·84·6 BHC·.lp/la 
84·66·2 DIETHYLPHTHALATE 0.0 0.75 959·98·8 ENOOSULFAN I 131·11'3 DIMETHYLPHTHALATE 0.0 0.75 33213·65·9 ENDOSUlFAN II 121·14'2 2,4 DINITROTOLUENE 0.0 2.50 72·20'8 ENDRIN 
606'20'6 2,6'DINITROTOLUENE 0.0 2.75 n·47·4 HEXACHLOROCTCLOPENTADIENE 117'84'0 DI'n'OCTYLPHTHALATE 0.0 1.00 86·30·6 n'NITROSCOIPHENYlAMlNE 
1031'07·8 ENDOSULFAN SULFATE 0.0 5.00 62·75'6 n'NITROSOOIMETHYLAMINE 
206'44'0 FLUORANTHENE 0.0 1.00 91·94'1 3,3'DICHLOROBENZIDINE 
86·73·7 FLUORENE 0.0 0.50 2'~THTLNAPHTHALENE 76·44·8 HEPTACHLOR 0.0 0.80 / 

CONC.NTRATION 
(ug/l ) 

----- .. -.. -----
SHOt" 
SHOL-· 
SHOL'" 
SHOL-· 
SHOl·· 
SMOL·· 
SHOLW. 

CONCENTRATION 
(Ui/l) .- ..................... 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

CONCENTRATION 
(ug/l) 

----~-----.--
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1024'57·3 HEPTACHLOR EPOXIOE 0.0 1.00 

~~ 118·74'1 HEXACHLOROBENZENE 0.0 1.00 
87·68·3 HEXACHLOROBUTADIENE 0.0 1.00 
67·72·1 HEXACHLOROETHANE 0.0 1.40 - Chemist 193·39'5 INDENO(I,2,3'cd)PYRENE 0.0 2.50 

-MOL 
(ug/l) 

30.0 
30.0 
30.0 
30.0 
30.0 
30.0 
30.0 

"HOL 
tug/I) 

; 
1 ....... 
1.50 
2.50 
40.0 
20.0 
3.00 
2.50 
2.75 
0.50 
1.00 

"HOL 
(ug/l) 

40.0 
1.00 
10.0 
10.0 
1.25 
2.50 
1.50 
10.0 
20.0 
0.5 

78·59·1 ISOPHORONE 0.0 0.85 " ACTUAL DETECTION LIMIT = METHOO DETECTION LIMIT. DILUTION FACT' ·20·3 NAPHTHALENE 0.0 0.50 "" BHOL • BELOW METHOD DETECTION LIMIT (A value of 0.0 • BHOL) ... -95-3 NITROBENZENE 0.0 2.00 
·85·01·8 PHENANTHRENE 1.1 1.00 

129'00'0 PYRENE 0.0 1.00 
120'82'1 1,2,4'TRICHLORorENZENE 0.0 1.00 

..111.&1\ ... nl"l. Hwv .. Ft. Lauer.rd.I •• FIL 3333t • Phone: po$) ~g1-4891 • e30 Indian Stl'Ht. Sa .... nn.n. Ga. 31401 • Phone r9'~ 238-50!§0 



APPE.l\IDIX J 

CAUSTIC POND - ANALYTICAL DATA 

(Source: Reference U) 



GENERI"\L ENGINEERING LADORA rORIES 
, ~." i ... 

Full Service Chemicol Testing ond.Aa.o!ysis 
: ,- .... 

Office (; Lob. 
1 01 0 Ashley f'l.iver f'l.ood 
Chorleston. S.c. 
Phone (800) 556·8171 

Client Geraghty & Miller. Inc. 
P.O. Box 27117) 
Tampa. Florida ))688 

Somale Identlficotlon 

Analysis of Moni torine: Wells 
(July 28. 91!31) 

ph 
,.. __ ..1 •• _ ..... :, V:. .&.._. 1\T1'_'I'tJ'I"\~ If""~ 
It", (Jn~u{,; IoI.L. .L. "':I, LILlIU.I.'lJW/ """1 

Calcium. mg{L 
Chloride. :XL 
Sulfate. m. L 

. . . ~ .• (I 
; . .. -

Anol sis Sheet 

Dote August 4. 1981 
P.O. No. 

Moiling Address 
PO. [lox 00712 
Chorleston. S.c. 29407 

Requested by Mr. Phil C iuavella 

ResultS 

CP-1 CP-2 CP-3 CP-4 

6.5 6.) 6.75 7.) 
:3100 7400 1970 2700 

250 490 192 101 
670 1340 42) 823 
279 552 116 124 

George C. Greene. PhD 

C-l 

, 
) 



APPLl\ffiIX K 

CHEMICAL DISPOSAL AREA - ANALYTICAL DATA 

(Source: Reference 12) 



0 
I ... 

ENERGY RESOURCES CO. INC 

TRACE METl\L ANALYSIS 

- Report Sheet -

Analyzed :Eor: Geraghty & Miller 
Charleston, S.C. 18g/1 unless otherwise stated 

ERCO CLIENT F N03 SCl4 TOC COND 
10 10 umhos/cm 

51-915a CD-1 0.46 <0.01 2Ei 110 27,000 
51-916 CD-2 0.57 0.02 <1 110 32,000 
51-917 CD-3 0.13 0.23 ~I 63 1,90n 
51-918 CD-4 0.71 <0.01 400 190 11 ,000 
51-919 CD-5 0.69 <0.01 61 170 14,000 

If customer has any questions regarding analysis, refer to sample in question by 
its ERCO 10 I. 

Sampl e Rcvd ._-..!7L/..:3~OL/..::8..::1 ____ _ 

Date Analysis 
Completed 8/25/81 

Reported bY_. __ ~~~4~t-:~ _____ __ 

Checked by 



0 
I 

'" 

EN ERGY RESOURCES CO. INC 

TRACE METAL ANALYSIS 

- Report Sheet -

Analyzed for: Geraghty' Miller 
Charleston, S.C. ug/l unless othenolise stated 

ERCO CLIENT Cd Fe Pb Mg Hg Na 
ID ID mg/l mg/l 

5l-9l5a CD-l <1 200 <5 800 <0.1 5500 
51-916 CD-2 <1 400 <5 820 <0.1 6300 
51-917 CD-3 <1 46 <5 260 <0.1 2200 
51-918 CD-4 <1 130 <5 280 <0.1 2500 
51-919 CD~5 <1 1200 <5 280 <0.1 2800 

If customer has any questions regarding analysis, refer to sample in question by 
its ERCO ID I. 

Sample Rcvd. __ 7~/~3~0~/~8~1~ ______ ___ Reported by 

Date Analysis 
Completed 8/25/81 

}~ Checked by __________________ ___ 



ENERGY RESOURCES CO. INC. 

INORGANIC CHEMISTRY LABORATORY 

- Report of Chemical Analyses -

Cl ient: Geraghty & Miller 
Charleston, s.c. 

Cl 
ERCO ID Client ID Concentration 

51-915 a CD-1 7.3 
51-916 CD-2 6.6 
51-917 CD-3 0.2 
51- 918 CD-4 1.9 
51-919 CD-5 2.7 

Sample Rcvd. ____ ~7~/~3~O~/~8;1 ____________ _ 
Date Completed 8/25~/~8~1 ____________ _ 
Date of this rpt. __ ~5~/~4~/~8~2~ ________ __ 

Re po r ted bY __ ....!.\,t;.:.:~"'~= ________________ __ 
Checked by ________________________ ___ 

D-3 

(gm/l) 



c 

Sam pIe Rc v d :: _--"-7 <--/=..3 0,,-,/,--8~1,,--_, 
Date Analysis 
Completed: 
All Results In: 

8/7/81 
mg/l 

Reported By: _______ ___ 
Checked By: 

Analyzed for: Geraghty & Miller 

Compounds' 
(in order of elution) CD-l 

EN ERG Y RESOURC ES CO. INC. 

VOLATILE ORGANICS ANALYSIS 

CD-2 CD-3 CD-4 CD-5 

=========================================,================= 
Vi nyl chloride 

Methylene chloride 0.58 0.32 

l,l-dichloroethylene 

! l,l-dichloroethane 

trans-l,2-dichloroethylene 

1,2-dichloroethane 

l,l,l-trichloroethane 

1,2-Dichloropropane 

Trichloroethylene 

1,1,2-Trichloroethane 

Tetrachloroethylene 

Chlorobenzenl! 0.14 10.68 

Unknown 0.20 

Comments: All blank spaces are NO's (none detected) «0.05 mg/1, or 50 ppb) 



o 
I 

VI 

:Sample Rcvd: 2/12/82 ------
Date Anal ysis Compl eted: 2/23/8.::2 ____ _ 

(ppb) 

Heported By:_ \ " _____ _ 
All Resul ts In :_~Il /l 

Checked By: .-""-" ""'-'_=-_____ _ 

Analyzed for: G' M SC Navy 

Compound s 
(in order of elution) 

Vinyl chloride 

Methylene chloride 

l,l-dichloroethylene 

l,l-dichloroethane 

1,2-dichloroethylene 

Chloroform 

1,2-dichloroethane 

l,l,l-trichloroethane 

Carbon tetrachloride 

Bromodichloromethane 

Trichloroethylene 

Dibromochloromethane 

Bromoform 

Tetrachloroethylene 

CO-l 
)3-1239 

28 

CO-2 
13-1240 

2000 

ENERGY RESOURCES CO. INC. 

VOLATILE ORGANICS ANALYSIS 

CO-3 
13-1241 

7. 5 

1.5 

- Report Sheet -

CO-4 
13-1242 

1800 

CO-5 
13-1246 

1500 

Comments: All blank spaces are NO's (r'"e detected). 
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ENERGY RESOURCES CO.,INC. 
SU!.L'·t;'RY OF Bi\<::E!NF:U"Rl\L PRIORITY POLLUTANTS 

CLIENT: H!raghty & 11; 11 er 

CLIENT r.o.: __ ~C~D~1~ ____________ _ DATE S~WLE REcErvED: ____ ~2L/~12~/~8~2 __ __ 
ERCO roo.: ______ 1_3-_1_2_3_9 __________ __ 

DATE S~WLE COMPLETED : __ ---==2"-/.::::28:::.!i~8:=2 __ _ 

BASE/NEUTRAL ug/l BASE/NEUTRAL 

·j~ __ ~a.=c~e~n~a~p~hc!.t~h~e~n~e __________________ ~N~O~_ G8B di-n-butvl phthalate N 

~.3 bE'!nzidinE'! ND 69B ni-n-ncryl phrhalatp 

~~~ __ ~1~,~2~,~4~-~t~r~~~'c~h~1~o~r~o~b~e~n~z~e:n~e=-______ ~N~O~_ ~7~0~B~~d~~~'e~t~h~y~1~p~h~t~h~a~1~a~t~e~ ____________ ; 

.....:3:...-~h.!!e:.:x~a.=c~hc:lc.=o~r:..:o:!!:b~e:.!nc!.z~e~n:.:e=--____________ .!:ND~__ 71 B dime th y 1 ph tha 1 ate' 
, 2B hexachloroethane' ND 72B benzo (a) 'anthr'acene 

--=.3=B __ .:b:.,:i:.:s::....!.( 2::.--=-c.:..:h.::l..::o.::r.::o:.,:e:..:t:.:h:=.v~1.!.) ..::e.::t::;h:.,:e:.:r=--______ N.:..:=o=--_ 73 B' ben z 0 Ca ) Eyr ene 
20B 2-chloronaphthalene NO 743'3', 4-benzofluoranthene 

1,2-dichlorobenzene ND 75B' benzo (k) fluoranthene 
-., 1,3-dichlorobenzene ND 7GB chrysene 

1,4-dichlorobenzene NO 

28B 3,1-dichlorobenzidine NO 78B' anthracene 
3B 2,4-dinitrotoluene NO 79B benz~(ghi)perylen~ 

JGB 2,G-dinitrotoluene NO 80B fluorene 
7B l,2-diphenylhydrazine NO 81B phenanthrene 

~3B fluoranthene NO 82B dibenzo(a,h)anthracene 
'13 4-chlorophenyl phenyl ether ND 83B indeno{1,2,3-cd)pyrene 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

.1'B 4-bromophenyl phenyl ether 

A1B bis(2-chloroisopropyl)ether 

IB bis(2-chloroethoxy)methane 

NO 

NO 

NO 

84B pyrene N 

52B hexachlorobutadiene 

IB hexachlorocyclopentadiene 
54B isophorone 

;8 naphthalene 

5GB nitrobenzene 

N-nitrosodimethylamine 

G' N-nitrosodiphenylamine 

IS N-nitrosodi~n-propylamine 

a6B bis(2-ethylhexyl)phthalate 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

* 
·7~B~-=b..::u~t~y~1~b~e~n~zzy~1~p~h~t~h~a~l~a~t~c=--______ ~NO 

l29B 2,3,7,8-tetrachlorodibenzo-

p-dioxin N 

ND = Not Detected 

NA 

* 

= Not Applicable 

= 1-9 ug/l 

Reported bY: __ ~_~~~~~' ~ ________ __ 

Checked by: __ ~c_'~/C1~~~~4/~~~~~~~ ____ _ 
I 



ENERGY RESOURCES CO.,INC. 
SUH;·IARY OF BASE/NEUTRAL PRIORITY POLLUTANTS 

CLIENT: ____ ~G~e~r~a~o~h~t~y~&~M~;~l~l~e~r ______ ___ 

CLIENT I.D.: __ ~C~'D~2~ ____________ _ DATE SAMPLE RECEIVED: ____ ~2L/~1,4/~8~2 __ __ 

ERCO I.D.: ____ ~13~-~1;2~40~ ___________ DATE S&~LE COMPLETED: __ ~2~{2~8u{~8~2 __ __ 

BASE/NEUTRAL tiS/I . BASE/NEUTRAL 

3 acenaohthene NO 68B di-n-buty1 phthalate 

<'rl benzidine NO 69B di-n-octyl phthalate 

:' "3~ __ .:!:1.!.,~2c..!,~4~-....:t::.:r:..;1:.:· c::.:hc!;l:::o~r.:::o:.!:b~e:!n.!.;z::.:e:::;n~e=--______ --,N~O~_ 70B d ieth y 1 phtha 1a te 

.:..~ ..:J:._._----!h~e"'x~a=c.:;hc:l.:::o:.:r..!::o:.:b~e:..:n.!.;z~e::.n!.!..:e'___ ____________ .!NO~__ 7lBdime th y 1 phthalate 
,1 ':1B hexachloroethane ND 72B benzo (a)'anthr'acene 

....,.::l.=B:...._..:b:..:l.::,;· s~(=2_--=c~h:.::l:.::o-=r..:o:..;e:..:t::.:h:.:.v .... ,!:l..f,)..:e:..;t:.:h:..:e:..:r=__ ______ .:.N;.:D=--_ 73B' benzo('a)pyrene 
20B 2-chloronaphtha1ene NO H:a'3',4-ben2of1uoranthene 

;,-B 1 •• '-ni~h __ 'n_ronp_n __ 7pn __ .. _ ..... D ..,c:.'o' \0.. ......... .,_,,,, -F',, __ ~ .. ~l. __ _ = __ -=...!-=----==::..:..=.=-=--=-=:.:.:..:=:..:..=. ___________ =-:--- I oJ..., ... ~ .. ,,&o_ , .... , "~ __ """""'''''''''''''I;'''I!I;;; 

~~.:B:._._..:1~,!..:3::.-....:::d;:i.:::.c:::h:.:l:.:o:..:r:.:o:..:b:.:e:.:n:.:.::z.:::.e:::n:.:e:...._ _______ .:N:..:D=__ :.7~6:=B:....' .-::c:.!hr=-yL..::.s-=e~n:.::e=__ ____________ _ 
1,4 -dichlorobenzene ND 77":3 at:jo'tlaphthyl'ene' 

U( -
1 

1 

1 

1 

, 

=2:.:8:..:B=-....:3~,::.J_-.:::.d:.:i:.:c~h:..:l~o:..:r~o:.:b:.:e::.:..:n.:::.z.:i:.:d:..:i~n:::e=_ ________ ..:N:::D=__7 :.~8~B:._._~a~n~t:::;h~r~a~c~e~n~e~ ______________ ~~ 
iB 2,4-dinitroto1uene NO 79B' benzo (ghi) pervlene ~ 

36B 2,6-dinitrotoluene NO 80B fluorene 1 

'B 1,2-diphenylhydrazine ND 8lB phenanthrene 1 

fluoranthene NO 82B dibenzo(a,h)anthracene 1 

.- 1 B 4-chlorophenyl phenyl ether NO 83B indeno(l,2,3-cd)pyrene 1 

-.1B 4-bromophenyl phenyl ether 

~1B bis(2-chloroisopropyl)ether 

IB bis(2-chloroethoxy)methane 

52B hexachlorobutadiene 

IB hexachlorocyclopentadiene 

54B 

NO 

ND 

NO 

NO 

NO 

ND 

iB naphthalene NO 
56B nitrobenzene NO 

Iq __ ~N~-~n:..:i~t=r~o~s-=o~d-=i~m=e~t~h~y~l~a~m~i~n:.:e:...._ ______ ~N=D~ 
N-nitrosodipheny1amine ND 

IB N-nitrosodi-n-propylamine NO 

b6B bis(2-ethylhexyl)phthalate 34 

'B butyl benzyl phthalate NO 

84B pyrene 1 

129B 2,3,7,8-tetrach1orodibenzo-

p-dioxin ~ 

ND = Not Detected 

NA 

* 
= Not Applicable 

= 1-9 ug/1 

Reported by: ______ ~~~7~~1~------__ 
Checked by : __ ---'C"'-'...;.,. ~B:.£(o~&;~~~· ====-___ 



· ... ... . 
ENERGY RESOURCES CO.,INC. 

~rl) ,.,"" n" .1"\9"'0 ........ ,.. .... ,,.,.,..., 'm""' ... .,. 
wU.l.·l.n.I"\"'~ vr .ot\;)~1 nc.u J. n.J\.u PRIORITY 

:ENT: ____ ~G~e~r~a~g~ht~y~&~M~il~l~e~r ______ __ 

: ENT I. D. : ___ C~D:........::.3 ______________ _ 
DATE S~~LE RECEIVED: ____ ~2L/l~2~/~82~ __ __ 

:0 I. D. : ____ 1_3_-_12_4_1 _______ '-- DATE SAl·~LE COMPLETED : __ --=2C!.,/2::;8:.!,/.::.8:...2 __ _ 

BASE/NEUTRAL Ug/l BASE/NEUTRAL 

~'n~a~o~h~t~h~e~n~e __________________ ~N~O~_ ~6~8=B~~d~i~-~n~-_b~u~t~y~1~p~h~t~h=a~1~a~t~e~ _________ * __ 
.zidine 69B di~n~octyl phthalate NO 

,4-trichlorobenzene ND ~7~O~B~~d~i~·e~t~h~v~·;1~·~p~h~t~h~a~1~a~t~·e~ ____________ * __ 
* a chI 0 ro ben z ene ND ·.:..7.:1=B~~d~i~rn:::. e=t~h.Ly~l,-· ...tp~h.:.t=-h:..:.a=l~·ac.:t:.::·e=--__________ -,-;.. 

a c h loroe thane ND 7.!..:.2=B:...-..!b~e~n:!.z~o~(!:acL).!:·a~n~t:.:hc::r::..a:::.·:::c.::·e.:.n:.::·e=--__________ ..:.N:..:O:. 

(2-chloroethyl) ether ND ~7~3=B~·~b~e~n:!.z~o~(~a~)~p~y~r~e~n~e=-______________ ~N:..:O~ 

hloronaphthalene ND ~724~3~·~3~·L,4~~_b~·~e~n~z:.::o~f~1~u~b:::.~ra.:.n~t:..:.h~e:.:n~e~ ______ -..:.N:..:O~ 

-~ichlorobenzene N07 ~~5~B~·~b~e~n~zo~(~k~)~f~l~u~o~r~a~n~t:..:.h:.::e~n~e~ ________ ..:.N:..:O~ 

___ ~=:..:h~l~o~r~o~b~e=n~z=e:..:n:.::e~ __________ ..:.N:..:O~_ .:..7~6~B~~C~h.:.r::"YL:s~e.:.n:.::e=--____________________ ~N:..:O~ 

-dichlorobenzene N07 :..!7.!:i:i:...-~a~·~:.;'~:.n!.!·~a..t::p.:.h~t~h!,;yt...;1::..·en=.::e,-· ______________ ~N:..:D~ 

-dichlorobenzidine . N07 ~~8~B~~a~n:!.t~h~r~a~c~e!.!n~e~·~. __________________ ~N:..:D~ 

-dinitrotoluene ND .:..7~9.:B:...-..!b~e~n~z:::.o~(~g.:.h~i~)wp=-e=-r~y~1~e:..:.n:.::e~ __________ ~N:..:O~ 
-dinitrotoluene ND 80B fluorene NO 

~~~~~~------------------~~ 
-dipheny1hydrazine NO ~8=1~B~~p~h~e:.:n:..:.a:::.n~t.:.h~rc.:e~n~e~ ________________ -..:.N~O~ 

~ranthene NO ~8~2~B~~d~~~·b~e~n~z~o~(~a~,~h~)~a~n~t:..:.h~r~a~c~e~n~e ______ ~N~O:::.-

Cllo rop he n y 1 ph en y 1 ether ND ::8..:::3~B:...-..:i::..!n:..:.d::.-e=n.::o~(c.::l~,!..,;2::...:.., -::.:3 _--=c-=d:.!.i.J:p~yr..:r:..;e=-n=e ______ ~i'l:.;.·D~ 

~=~o~m:.::o~p~h~e~n~YLl~~p~h=e~n~y~1~e~t=h~e=r ____ ~N~D~._ 84B pyrene NO 

~(~2_-~c~h~1~o~r~o~~~'s~o~p=r=o~p~y~1~)~e~t~h~e=r __ ~N~D~_ 129B 2,3,7,8-tetrachlorodibenzo-

~(~2_-~c~h~1~o~r~o~e~t~h~o~x~y.!)~m=e~t~h~a~n~e~ __ ~N~D~_ p-dioxin NO 
,chlorobutadiene NO 

~chlorocyc1opentadiene 

)horone 

1thalene 

~obcnzene 
• < 

~ '_ sodimethy1amine 
~trosodiphenylamine 

NO 

NO 

NO 

ND 

NO 
.trosodi-n-propylamine ND 

:2-ethylhexyl) phthalate * 
'1 benzyl phthalate NO 

NO = Not Detected 

NA 

* 
= Not Applicable 

= 1-9 ug/1 

Reported by: ____ ~~fl~l~~~\~------
Checked bY:~~~,~~~~.~~~~~~_~'==== __ __ 



ENERGY RESOURCES CO.,INC. 
SUHHARY OF BASE/NEUTRAL PRIORITY POLLUTANTS 

CLIENT: ____ ~G~~-r~a~a~h~t~y_a~·~~~~i~i~i~eLr ______ ___ 

CLIENT I.D.: __ ~CD~4~ ____________ __ DATE SA}~LE RECEIVED: _______ 2~/_12~/_82 __ 

ERCO I.D.: _____ 1~3~-~1~24~2~ __________ _ DATE S~LE COMPLETED: ______ 2_/_28~/_8_2_ 

BASE/NEUTRAL tig/l BASE/NEUTRAL U( 

lB acenaonthene NO 6SB di-n-butyl phthalate 
benzidine ND 698 di-n-octvl phthalate 

3B 1,2,4-trichlorobenzene NO 70B diethyl phthalate 

.!:B~---!hc!:e:,;x=a:::c~hc::lc::o:.=rc.::o::!b::!e:.;nc!.z=-e=.n!.!.:.e ______________ .!.ND:..=...__ "71B dime th v 1 ph tha la te 

.::1c,:2::B=--...:hc:;e::;x=a=c;.:hc:lc;:"o:,:rc.::0:..,:e:..;t:..:h.!.a::;n:..:.e::." ______________ -:;ND:.=... __ 72B benzo (a) "ant hr"ace"l'ie 

8B bis (2-chloroethyl) ether NO 73B" " benzo Ca) pyrene 

20B 2-chlorona;Jhthalene NO 743"3",4"-benzofluoranthene 

~S~B~~1~,~2~-_d~i~c~h~1~o~r~o~b~e:..:n.!.z~e=n~e ____________ ;.:N~O~_ 75B" " be~zo(k)fluoranthene 
l,3-dichlorobenzene ND 76B cr~'ysene 

-"B 1,4 -dichlorobenzene ND 77B "al.."~tfac1"ithyl"ene 
~~~~~~~~~~------~~--~~~~~~~~~----------

-;::aB 3,3-dichlorobenzidine ND 7BB anthrac"ene t 
~~~~~~--------------~ 

'5B 2,4-dinitrotoluene NO ~7~9£B~~b~e~n~zo~"~(;g~h~i~)LP~·=e=r~y~l~e~n~e~ __________ ~~ 
6B 2, 6-dini trotoluene NO ~8~0~B~...:f::..:l=-u:::.o=r..::e.!.n:..::e..~ ____________________ ~l-

37B 1,2-diphenylhydrazine NOB ~~l~B~~p~h.!.e~n~a.!.n~t~h.!.r~e~n..::e~ ________________ ~l-

9 B f 1 uor a n th ene NO :::8.!2:!:B~....:d::.;l.:::;· b~e~n:=z:.::o:...(:,..:a::.L' ~h.!.) ,;:a:..:.n:..:t:.:h.::r:..:a::.;c:.e=n=e ______ --:.l-

40B 4-chloro9henyl phenyl ether NO :::B~3~B~...:l.~·n:..:.d~e.::n..::o~(~1~,=2.!.,.::3_-~c:...:d~)~Pwy~r:..:e=n=e ______ --:.~ 
IB 4-bromO;Jhenyl ph"nyl ether ND 

42B bis(2-chloroiso9ropyl)ether NO 
3B bis(2-chloroethoxy)methane NO 

52B ~3xachlorobutadiene NO 
3B hexachlorocyclopentadiene NO 

~4B isophorone NO 
na9hthalene NO 

-,6B nitrobenzene NO 
"lB N-nitrosodimethylamine NO 

N-nitrosodiphanylamine NO 
~ N-nitrosodi-n-propylamine NO 

6B bis(2-athylhaxyl)phthalate 15 

678 butyl benzyl phthal~te NO 

e4B pyrene 

l29B 2,3,7,B-tetrachlorodibenzo-

p-dioxin ~ 

NO 

NA 

* 

= Not 

= Not 

= 1-9 

Detected 

Applicable 

ug/l 

Reported by: ____ ~~~fLW~~_~----__ ~\ 
Checked bY: __ ~C~"~~~~~:;;~~<====~ 

0-9 

/ 



ENERGY RESOURCES CO. ,INC. 
~rlM~.f:"!.'Cv I"\~ ~"C"~ '''I~'',,"'''''''T 'nT"lTnnT""" ... _ ..... o.n. ... " ... v. QMOJu/l .... .t:.U J.r...t'U.I r".l'I.J.\Jl"'\.J. "'.I. 

CENT: ______ ~Ge~r~a~g~h~ty~&~M~i~l~le~r ______ _ 

CENT 1. D. : __ .:.C~D...:.5:...._. ______ DATE SAMPLE RECEIVED' 2/12/82 
.----~~~------

'0 I D 13-1246 - .. :--------~-=------....:....- DATF.: SAMPLE, COMPLETED: 2/28/82 
-~--''--'----

BASE/NEUTRAL tig/l BASE/NEUTRAL 

!naohthene NO 68B di-n-butyl phthalate 

:..,!! ,~4!..-_t=r==-~:.· c==h~lc::o:..!r:.:o::.:b::,;e:.n=z::e!!n-=e,--____ N=O~ 70B d iethy l' ph t ha 1 a te * 
:achlorobenzene ND 71B dimethv1 phthalate NO 

:.:;: a~c:!h.!.:l:..:'o~r=-o~e..::t.!.:h:.::a~n.!:e=--_______ ND~~ 72B benzo (a) 'anthrac'en'e NO 

:,,:i (~2=--....:c:.:h~1::.o=r~o.::e:..;t:!h:..;Y:..;1:.!...) e::...=.th=e~r ____ N::.O~_ 73B' benzo (a )pyrene' ND 

:,:: h::l::o::r:..;o::,;n:.:.a::.;:D . .::h:.:t:.:.h::a:.:1::.;e::;n:.:.e=-______ N:.:.~D_ 7 4:3'3' , 4'-benzo fluor an thene NO 

:-dich1orobenzene ND 75B' benzo(k) f1uoranthene NO 

,chlorobenzene ND 76B chrysene NO 

-dichlorobenzene ND 770 iic.:!:onaiJhthYTene NO 

-dichlorobenzidine ND 78B anthr~~~rie NO 

-dinitrotoluene ND 79B ~enzo(ghi)pe~ylen~ NO 

-dinitrotoluene NO 80B fluorene NO 

-diphenylhydrazine NO 8lB ohenanthrene NO 

oranthene NO 82B dibenzo(a,h)anthracene NO 

hloro~henyl phenyl ether ND 83B indeno(l,2,3-cd)pyrene ND 

romophenyl phenyl ether NO 84B pyrene NO 

(2-chloroisopropyl) ether 

(2-chloroethoxy)methane 

achlorobutadiene 

achlorocyclopentadiene 
~horone 

hthalene 

robenzene 

1 )sodimethylamine 

itrosodiphenylamine 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

~trosodi-n-propylamine NO 

(2-ethylhcxyl) phthalate * 
~l benzyl phthalate NO 

129B 2,3,7,8-tetrach1orodibenzo-

ND 

NA 

* 

p-dioxin NO 

= Not 

= Not 

= 1-9 

Detected 

Ar:;plicable 

ug/1 J 
Reported by: ~L 
Checked by:_~C~"~~~~~~~'4~~~~~~A~==~~ 

/ 



Gc:rJgh[, & Miller, Inc. 

Well Number 

CD-l 

CD-2 

CD-3 

CD-4 

CD-5 

pH MEASUREMENTS OF WATER SAMPLES 
COLLECTED FROM MONITOR HELLS 

AT THE CHEMICAL-DISPOSAL AREAl 

7/27/81 

6.85 

6.85 

7.45 

7.30 

7.30 

pH 

1 Measured at the time of sample collection. 

D-ll 

2/11/82 

7.22 

7.10 

8.63 

7.15 

6.68 



ENVIRONMENTAL INCIDENT REPORTS 

#87-99 AND #87-53-B PCB TRANSFORMER OIL SPILL 



I 
• 

f' 

t. 

c: 'd 

From: 
To: 
Via: 

Subj: 

Code 461.3 

File it (1) Code 460 ..:-. 
(21 Code 46 

ENVIRONMENTAL INCIO~NT REPORT 187-53-B 

SO!I<) 
Ser 461.3/463 
n-AUG 1!I8i'-

Ref; (a) En,-j ronmental IncidlUlt Report ;tS7-53 d~d 25 Jun 87 
(bl Spill Report prepared by AmerEco dte 22 Jun 87 
(c) PHONCON AmerECo Steve BU8ch/CNSYO (Code 461.31 

Sarah Morey of 7 Aug 97 

EPcl: (1) PCB Manifest Number 10138 dtd 29 Jun 6; 
121 General Engineering Laboratories anaJytical dated 

12 Aug 87 

1. As shown in reference (a), twenty-two drums were filled with 
PCB oil contaminated soil and aSphalt, samples taken as shown, 
and the spill site was covered with plastic sheeting by AmerEco 
employees. k~alytical results trom 80il 84mPle~ taken 
immediately after this initial cleanup, and ana~ytical results 
fro~ samples taken by AmerEeo during site visit !S-17 June 
indicated that additional cleanup was necessary. (It is noted 
that the spill report, reference (hl, contains several 
discrepancies concerning circumstances o~ this spilll. 

2. On 29 June AmerEco arranged further cleanup and removed 
45,600 IDS o! soil from the spill site, enclosure (1), AmerBco 
took s~le£, again splitting them with CNSYD. The spill site 
was again covered by AmerEco employees using 12' 2 x 4s to form a 
peaked cover. Analytical results indicated need for additional 
cleanup at five sampling points. 

3. On 5 August AmerBco removed additional soil from cont~inated 
sampling points and resampled these areas. The spill site was 
recovere~ with plastic sheeting~ Samples were again split witb 
CNsYD. Analytical results from this cleanup, enclosure (2i, 
indicate <10 ppm PCB at all points sampled. Per reference (cl, 
analytical by AmerEco indicate <11 ppm PCB as highest level 
found. 

4. No further cleanup required. Spill site to be restored by 
AmerEco. 

Copy to; 
461.3, 460 OF, PWD eire 

.... ~ . .......... 

--~-... _-....o.--.-: .. _ .. _ •. :: •..• J 



., . 

" 

j 

u 

MEMORANDUM 

From: 
TOI 
Vial 

Subj: 

Code 461.22 

~itecode 460~ 
(2) Code 46~ 

ENVIRONMENTAL INCIDENT REPORT #87-88 

Ene 1 I (1) Spill message report 
(2) Map of spill site 

5090 
---- .. ,. .. ", ..... Ie't\~ 
~er "ilO.l..~~/;JO;) 

21 OCT 1987 

(3) General Engineering Laboratories lab analysis 

1. Nature of incident: PCB transformer oil spill occurred when 
an insolator rod was broken. 

2. Location of incident: Resource Recovery FaCility, building 
1278 

3. When notified: Pate: 14 Sep 87 Time: 0830 

4. Notified by: Mark Epstein, Code 462.2 

5. Immediate action taken: Shop 07 personnel applied absorbent 
to the spill area, which was approximately 25 square feet. The 
transformer was partially drained off and the oil collected in 
three 55 gallon drums. The area was secured with plastic 
covering and a boundry line, enclosure (1). The National 
Response Center was notified by Sarah Morey and a spill message 
report was sent in accordance with CNSYDINST 5090.1, enclosure 
(1). On September 16 the spill site was excuvated and the 
transformer was decontaminated by Shop 07 spill response team. 
Samples of the soil and wipes of the transformer and equipment 
used tor cleanup were taken to General Engineering Laboratories 
for PCB analysis. Location of samples and wipes taken are 
indicated on enclosure (2). 

6. Follow-up action taken or planned: The results of the wipes 
taken from the transformer and cleanup equipment indicated PCB 
contamination above the EPA limit of 10 micrograms per 100 
centimeters squared, (10 ug/l00cm&). These results are shOwn on 
GEL Laboratory report sample 10 numbers 147 and 148 enclosure 
(3). Additional deconning of the transformer was co"~leted 
September 21 and the results of the analysis indicated 
satisfactory limits. Sample 10 numbers 153, 154 and 155 list the 
satisfactory results enclosure (3). The final action planned is 
to dispose of PCB contaminated ;it~~rOUgh PRMO 
cootractor. and recov'r the e t. ~ ~ 

SCOTT SCHAFER 

Copy to: COMNAVBASE (Code N4), 457, 460 OF, PWD Circ 
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',:, CHARLESTON NAVAL SHIPYARD 

,'; COMDT COGARD WASHINGTON DC 

INFO CNO WASHINGTON 

COMNAVfACENGCOM ALEXANDRIA VA 

COMNAVSEASYSCOM WASHINGTON DC 

EPA'REGION IV 

NAVENENUSA PORT HUENEME CA 

UNCLASIINOS09011 

SUBJ: HAZARDOUS SUBSTANCE RELEASE REPORT {REPORT SYMBOL OPNAV S090-3} 

1, (NO FOR OP-45 COMNAVfACENGCOM FOR 112 

.,. 
" 

4. 

S. 

b. 
, 
17. 
i 

'8. 
! 
:9 . 
i 

GMT DTG RELEASE OCCURRED 141300Z SEP 87 

CHARLESTON NAVAL SHIPYARD, CHARLESTON, SC 

BUILDING 1278, RESOURCE RECOVERY FACILITY 

RESOURCE RECOVERY FACILITY 

PCB TRANSfORMER, OUT OF SE~VICE 

PCB DIELECTRIC FLUID 

NONE 

2 TO b GALLONS 

2 :10. A PALLET LOADED ON A FORKLIFT WAS JAMMED UP AGAINST AN INSULATOR. , , 
:. ( 

S ~S.A.RESULT OF. THIS INCIDENT THE SEAL AROUND THE INSULATOR WAS CRACKED 
:nl!l"'~ .. -, .. , .. ' .. _',1'.". ~ ....... --... - .. , ......... _., ........ - ",' -,. 

I 



• . . JOIN ~ ME!o"S.i\!]Ci ORM UN'CLASSIF lED r=:=
---........... ---... -....... -..... StC",oItY" C~AS. "t.1II1~('" 

, ~;::-t -1--······ .-;:,; .. ~;:-;;.;;;-:::;--... -..... r-;;~'~-[" "~:;;; "'r--;-;;'';-;; i <M' f '" i -- 00,0 MI. ,m' 

1 " !-=~:,~:·i,·:;~;··~~.T~;:~:·0:~:~~.~.:L~,~-'=C0;.~·j-· .. _ ... ·i--.. ·.. ..... -_.-....... .--.. -
~ '''2 ," g?j.J~.~~O'IJ_.L.S.~.P. ... : .!L'L1.._RR.L ... LUlJ~)!'U._ , .. _ ..... L .. __ ._J 25 91.9QP __ _ ...:7l __ a._.. '.I~.":''''C\I ~' ... ,H·.,I' .. ",!jSIr.II"'q'I·. 

s 

I: l._L~p.n.L_N. .......... . ,... ... _." ._ .... _ ._ ... " __ " ,_ .. _ ... ___ .. ___ ......... _ ... ___ . ___ ._ .. __ 

]CAUSING THE DIELECTRIC FLUID TO SPILL OUT. I 
i \ :11. THE DIELECTRIC FLUID SPILLED INTO A DRIP PAN AND ONTO THE ASPHALT I 

lCOVERING AN AREA APPROXIMATELY 25 SQUARE FEET. THE SPILL WAS CON

.TAINED AND NO POTENTIAL DANGER OR DAMAGE TO THE IMMEDIATE AREA AND THE 

SURROUNDING ENVIRONMENT OCCURRED. 

12. TELEPHONIC NOTIFICATIONS TO NRC, SCDHEC, COAST GUARD WERE MADE. 

NO ASSISTANCE REQUIRED. 

13. SPILL WAS CONTAINED BY DRIP-PAN AND ABSORBENT. PUBLIC WORKS 

DEPARTMENT PERSONNEL CARRIED OUT CONTAINMENT ACTIONS. 

14. CLEAN-UP ACTIONS WERE CARRIED OUT ON-SITE. TRANSFORMER WAS 

.DECONTAMINATED AND THE AREA WILLSE EXCAVATED- THE EXCAVATED ASPHALT 

ND CONTAMINATED ABSORBENT WILL BE SHIPPED BY DRMO TO A PCB DISPOSAL ' , 
::..'rE. 

15. CONTACT FOR ADDITIONAL INFORMATION JOHN SNEED OR ALAN SHOULTZ, 

AUTOVON Sb3-5519. 

t' : , I 

3 ! 
I 

2 ' 
I 

l . .. . 
' ... ! ... ' ...... ' .... 

:-_~"';""_"'''''' •• ,00- "4"'_'_ ... _ .4 .••.• ,. ""," .... 

IO~"":!II,,,,.tU·j\·"1i II'U '1.' ',: ........ , •.• -'~"" 

I 

. "",~.,~,.,., 

- ~ ... ~." ....... , .-. ' ...... ~ .... ,.- .. " ..... ".,.,'_ .. . 

""\',."','" ,', ""'.1" \ "~" L.' ' •• 
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.. ~ GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road 
Charle<lon. S.C. 29407 

P.O. Box 30712 
Charleston. S.C. 29417 
Phone (803) 556·8171 Engineering Consulti ng 

:\lcmical Analysis 

'L:~bOraIOry Certification Number 10120 

CLIENT: CHARLESTON NAVAL SHIPYARD 
BLDG.12, CODE 460 
CHARLESTON ,SC 29408 

CONTACT; HR. SCOTI SCHAFER 

CC/FC, NVSAlPCBI 

DATE I 09/21/87 

RELEAs;tD '1'1 ~IJ 
.' GEORGE C GREENE PE, PHD 

PAGE NO., I 
--------------------------------------------------------------------------------

PARAMETER 

AROCLOR 1016 
AROCLOR 1221 
MOClOR 1232 
AROC!..OR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 

SAMPLE 10 11140 

LAB 10 ; 87090835 
DATE RECEIVED; 09/17/87 

(50 ppm 
(50 ppm 
(50 ppm 
(SO ppm 
(50 ppm 
(50 ppm 
(50 ppm 
(50 ppm 

EXTRACT! ON a. CONCENTRAT ION YES 

"141 

B7090836 
09/17/87 

(50 ppm 
(50 ppm 
(50 ppm 
(50 ppm 
(50 ppm 
(50 ppm 
(SO ppm 
(50 ppm 
YES 

67090837 
09/17187 

(50 ppm 
(50 ppm 
(SO ppm 
(50 ppm 
{50 ppm 
(50 ppm 
(SO ppm 
(50 ppm 
YES 

/.., 



·~ GENERAL ENGINEERING LABORATORIES 
1313 AShley Ri .er Ro~d 
Charleston, S.C. 29407 

P.O. Box 30712 
Charleston, S,c. 29417 
Phone (803) 556.8171 l'I.ngineering Consul Ii ng 

hemical Analysis 

~)oraIOry Cerlillcalion Nutnber 10120 

CLIENT; CHARLESTON NAVAL SHIPYARD 
BLDG.12, CODE 460 
CHARLESTON ,SC 29408 

CetrrACT: HR. scan SCHAFER 

Ce/FC: HVBAlPCB2 

DATE: 09/21187 

RELEASED BY: ~ 1p~9) 
GEOR E • GREENE PE,PHD 

PAGE NO. I 1 
.--------------------.--------------------------------------------------.-------

. I .... " 

SAMPLE 10 : 11144 . 

PARAMETER 
LAB 10 : 87090839 
DATE RECEIVED: 09117/87 

AROCLOR 1016 <1* 
AROCLOR 1221 (I 
AROCLOR 1232 (I 
AROCLOR ~ ~A~ 

1':;"14; ( 1 
AROCLOR 1248 1110 
AROCLOR 1254 ( 1 
AROCLOR 1260 <1 
AROCLOR 1262 <t 
EXTRACTION & CONCBHAATION YES 

11 Micrograms per swab 

11145 

97090840 
09/17/87 

(1* 
(I 
(1 
<1 
1:350 
{\ 

{\ 

(I 
YES 

11146 

870908~1 

09/17/87 

(1* 
(I 

<I 
(I 
'''n Hv 

<t 
(I 
< I 
YES 

11147 

87090942 
09/1 ?l87 

<1* 
(I 

<I 
<I 
1800 
<t 
< 1 
<1 
YES 



.~ GENERAL ENGINEERING LABORATORIES 
Jj 13 Ashley River Road P.O. Box 30712 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556·8171 <"\ngineering Consulting 
,~mical Analysis 
, ) 
Laboratory Certification Number 10120 

CLIENT I CHARLEST~~ NAVAL SHIPYARD 
BLDG .12, CODE 460 DATE: 09121/87 

CHARLESTON ,,,~ 21408 till/.f':/" ) 
: GEORGE • GREENE PE,PHD 

CONTACT: MR. SCOTT SCHAFER RELEASE~Y III( 

CC/FCI NVBA/PCB2 PAGE NO.1 I 
---------------------------------------------------. ---------------------------

SAMPLE ID 11148 11149:'·', 11150 

PARAMETER 

AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1249 
AROCLOR 1254 

}
. AROCLOR 1260 

AROCLOR 1262 

LAB ID I 87090843 
DATE RECEIVED: 09/17/97 

EXTRACT ION & CONCENTRATION 

(1* 
(I 

(I 
(I 

765 
(I 
(I 
( I 
YES 

., Micrograms per swab 

87090844 
09/17/87 

0" 
(I 
(I 
<1 
(I 
(I 

<1 
(l 

YES 

87090845 
09/17/87 

( 1* 
(I 

(I 

( 1 
(I 
(I 
(1 

< I 
YES 



.~ GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P.O. Box 30712 

Qngineering Consulting 
Charleston, S.C. 29407 Charleston, S.C. 29417 

Phone (803) 556-8171 
.Iemical Analysis 

.. -". 
I· ) 
tQooralory Cerlification Number 10120 

) 

I 
,./ 

CLI ENT: CHARLESTON NAVAL SHI PYARD 
BLDG.12, CODE 460 
CHARLESTON ,SC 29408 

CONTACT: fiR. scon SCHAFER 

CC/FC: NVBA/PCB2 

SAMPLE 10 IIISI 

PARAMETER 
LA8 ID I 87091012 
DATE RECEIVED: 09/21/87 

AROCLOR 1016 0* 
AROCLOR 1221 <I 
AROCLOR 1232 (1 

AROCLOR 1242 <l 
AROCLOR 1248 3 
AROCLOR 12:i4 < 1 
AROCLOR 1260 <I 
AROCLOR 1262 (I 

EXTRACTION & CONCENTRATION YES 

*Miorograms per swab 

DATE: 09/23/87 

RELEASr BYI tiIlAUa'h) 
;.-,' GEORGE • GREENE PE, PHD 

PAGE NO. I 1 

11152 

87091013 
09/21/87 

<1* 
( 1 
<I 
<I 
2 
( 1 
(I 

< 1 
YES 

11153 

87091014 
09/21187 

<1* 
<I 
(1 
(1 
2 
(I 

<I 
(I 

YES 

11154 

870911U :I 
09/21/87 

(1* 

<l 
(I 

( 1 
7 
(j 

(1 
(I 

YES 



.~ GENERAL ENGINEERING LABORATORIES 
1313 Ashley River Road P,O, Box 30712 

Engineering Consulting 
--:~mical Analysis 

Ch~rlcston. S,C. 29407 Charleston. S.C. 29417 
Phone (803) 556·8171 

"L4:lDofiiiory Ceriification Number 10120 

) 

CLIENT: CHARLESTON NAVAL SHIPYARD 
BLDG.12, CODE 460 
CHARLESTON ,SC 29408 

CONTACT I t1R. SCOTT SCHAFER 

CC/FC I NliBA/PCB2 

SAMPLE 10 111:55 

PARAt1ETER 
LAB 10 87091016 
DATE RECEIVED; 09/21/B7 

AROCLOR 1016 
AROCLOR 1221 
AROCLOR 1232 
AROCLOR 1242 
AROCLOR 1248 
AROCLOR 1254 
AROCLOR 1260 
AROCLOR 1262 
EXTRACTION & CONCENTRATION 

* Micrograms'per swab 

<1* 
( 1 
(I 

<I 
16 
(I 

( 1 
(I 

YES 

DATE: 09/23/87 

RELEAS~D (: t2r/mr4;,) 
..... ,'GEORGE c. GREENE PE,PHD 

PAGE NO.; 1 

"156 ~) '"'' 

B7091017 
09/21/97 

0* 
(I 
(I 
( I 
(I 
( I 
<I 
<I 
YES 
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1J 13 Ashley Ri.er Ro..J 
Ch.,lcslon. S.C. 29407 

P.O. 80. 30712 
Ch"le~lon. S.C. 29417 
Phone (803) 336-8!!! "sincer-ins ConsultiJlG 

hcmical An~lySlS 

Jratory Certilication Number 

CLIENT, CIIARLESTON NAVAL SHIP'IARD 
BLOG.12, COOE ~60 

CHARLESTON ,SC 29408 
CeNT ACT, I'1R. \.lAYNE H. NEV I LLE 

. CClFC: f'NeA/PCB~ 

DATE: 08/12/87 

RELEASED BY, tl.1J/.-.~ . 
.~/t.. .. GEORGi~ GREENE PE. PHD 
d PAGE NO.: 1 

--------------------------------------------------------------------------------
SAMPLE ID 1102 1103 1104 ~j05 

LAB 10 ,. 87080224 a70ao22~ 87080226 870a0227 
PARANE"TER DATE RECEIVED, 08/06/87 08/06/87 08/06/87 08/06/87 

--------------------------------------------------------------------------------
PCB ANALYSIS 
AROCLOR 1016 <10 PP'" (10 pp'" (JO PP'" 00 PP'" 
AROeL.OR 1221 <10 ppm 00 pp,. {JC pp" <10 pp,. 
AROCL.OR 1232 (JO PP'" <10 PP" <10 PP" (10 !lP" 
AROCLOR 1242 <10 p p". 00 pPla <10 PP" <10 pPla 
AI/OCLOR 1248 (10 ppm <10 ppm <10 pp" <10 PP" 

lC1..0R 1254 <10 PP" <10 pp" <10 pPla <10 PP" 
126() <10 pp .. (10 PP"' <10 PP· (10 PP" 

.. tlOCL.OR 1262 < I 0 PP'" 00 PP'" <10 PP" (10 pp" 
EXTRACT J Il~ 6r CONCENTRATI III YES YES YES YES 



GENERAL ENGINEERING LAIlORATORIES 
IJ 13 Ashley River Rood P.O. BOI 30112 

inccnng COlISullill~ 
1111Co.11 i\n~IYS1S 

ChJtleslon, S.C. ~9407 CharleSlon. S.c. 294!7 
Phone (803) ~56·8171 

.aboralory Certification Number 10120 

CLIENT, ef~RLESjON NAVAL SHIPYARD 
BLOG.12, CODE ~oo 

CIIARLESTON ,SC 29QOa 
CCJITACT: t1R. I~A,(NE H. NEVillE 

CC/FC; NVBA/PCB4 

DATE: 08/ 12/87 

RElEASED BY, ~d1Wu<J 
A " GEORG (J, GREENE PE, PHD 

tf PAGE NO.; I 
------------------------------------------------------------------~=~-----------

PARAt1ETER 

SAMPLE 10 Mi06 

lAB 10 87080226 
OATE RECEIVED: 08/0./97 

----------------------------------------------------------------------.---------
PCB ANALYSIS 
ARDCLOR 1016 (10 PDIl 
ARDCLOR 1221 (\0 PPII 
ARDelOR 1232 <10 PPII 

'lOCLOR 1242 (10 PPII 
,DClO" ; 2~6 (10 PPII 

.•• ul..l. uR 1254 (10 ppm 
AROelOR ! 260 (10 Ppll 
AROClOR 1262 (10 PPII 
EX1RACT I (J~ & C(lICENTRA1) a~ yES 
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OLD PLATING SHOP WASTE TREATMENT AREA - ANALYTICAL DATA 



<a:NERAL EN(-;INEERIN(; LAnOnATOl{lFS 
Frn'irunmrntal Fncinrt'rin1: and ..\n:tl~·tjral ."'·r'l.·in· ... 

... \".Ihl ", ........ 

;,.",r." I , :.~ .. " .. II, . I'h n 
\'" ... f'",,, I .... , 

q·:wrrFH"ATE OF AN·\J.\'SI.S 

CI ientl ENVIRONMENTAL' SAFETY DESIGNS, INC 
P.O. BOX 341315 
MEMPHIS • TN 38184 

r ,h .. r:1tnry {'rr,irir:a!l"n'li: 
r r F!o/'~ <;r.''tl':q 

'.f l' 
lnl: 
orq < 

·\rr"'''·'' 

Oate: 02116/89 

Contact. HR. J. SPEAKMAN, PhD, PE Released by: C , .. , 
JI/ ,4M,. 

cclfc: ENSA/CR2 

Saln"'e 10 PW-l 
(4' I 
02/06/89 

lib 10 89020441 
Sample Type 1 15 
Oite Recei ved 1 02/06/89 

Parameter Collected by : GEL 

PW-l 
(5' I 
02/06/89 
89020442 
15 
02106189 
GEL 

ALLAN M. CRANE 
Page No.1 

PW-I PW-3 
(6' I (4 • ) 
02/06/89 02/06/89 
89020443 89020444 
15 15 
02/06/89 02/06/89 
GEL GEL 

--------------------------------------------------------------------------------
CHROMIUM 
ACID DIGESTION 

21.2 ppm 
YES 

27.6 ppm 
YES 

26.6 ppm 
YES 

25.8 ppm 
YES 



II Il.'- (;V;\;F.n:\I, LN(;INEEI~IN(; I,AB()I~XI'()HIV, 

III \1,,11.,,1 f· ... · ... • I "bur:ll"n" l'f'''flrIcUlf'"''~ 
I I ! "II 'I ~,. ·."'I~'1,1 , 

, 
, 
, 
, 
, 
w
I 
I 
I 
I 
I 
I 

I 

" .... , .... ". 
:,."rl'''! r :"., "", I' I . I'" f) 

V,ce 1'1"."1,.·,, 
<:;(' "'",:'- 'n:'''" ,,, -II n' 

!TRTII'J(",\TE Of ,\'1,\J.YSIS 

CI lent: ENVIRONMENTAL' SAFETY DESIGNS, INC 
P.O. £lOX 34131:5 
MEMPHIS ,TN 38184 

'.' ., 
\ 

" '( "I[' 

I nl :fl 
11()1<::1 

"rrT<lVP.j 

Date: 02/1 6/89 
/l 1 • " 

Cont.ttl MR. J. SPEAKMAN, PhD, PE Rele&&ed by: ~i!! ~ .(2a~'t 
tc/fcl ENSA/ENSAM Page No. I I 
--------------------------------------------------------------------------------

Sample iD PW-b PW-6 PW-6 PW-13 
(4 ') (5' ) (6' ) (4') 

02/07/89 02/07/89 02/07/89 02/07/89 
Lab 10 89020534 89020:53:5 89020536 89020537 
Sampla Type I 15 15 15 15 
D&te Rlfcelved. 02/08/89 02/08/89 02/08/89 02/08/89 

p.,..mete,. Colletted by I GEL GEL GEL GEL 
--------------------------------------------------------------------------------
CADMIUM 
CHROt1IUH 
ACID DIGESTION 

9.79 ppm 
YES 

7.10 ppm 
YES 

17.9 PPII 
YES 

15.5 ppm 
128 PPIII 
YES 
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I 
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• 

(;F~I·,f{:\I. I-::'\I(;INEEI~JN(; I,,\B{)({.\'I ()I~IL" 

I ,11""'11,, .. \ I "Ttlnrlllln"~: 

)',~ •• I, • , I I I 1.' • 1 '. 'I( • :'11 

"'"':''' '." ....... j' i i'it il 
.. " .. : '.~ .. ' ... " 

( ElnlrlCATF or A:"I"LY~r.~ 

Cllentl ENVIRONMENTAL L SAFETY DESIGNS, INC 
P.O. BOX 341315 
MEMPHIS , TN 38184 

Contactl MR. J. SPEAKMAN, PhD, PE 

cc/fci ENSA/ENSAM 

Date: 02/16/89 
/" '/' 

Released by: lid '.<C/lw 
ALLAN M. CRANE 

Page No.1 
--------------------------------------------------------------------------------

Samplf! ID PW-!4 PW-!6 Dtd_1 L 
"" "w PW-i6 

(6' ) (4' ) (5' ) (6' ) 
02/07/89 02107189 02/07/89 02/07/89 

Lab 10 89020542 89020543 89020544 89020545 
Sample Type I IS 15 IS IS 
Date Received. 02108/89 02/08/89 02/08/89 02/08/89 

Pa,.amete,. Collected by • GEL GEL GEL GEL 
--------------------------------------------------------------------------------
rodn ... ". I .. .... ~u' ... U'1 

ACID DIGESTION 
0.:596 pplll 
YES 

3.36 ppm 
YES 

2.31 ppm 
YES 

1 .32 ppm 
YES 
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Wi:MORANDOM: SEPT. lO, lCCl 

FROM: S. A. WASHINGTON, JR. CODE 7004 

TO: LBS FLYNN, KEMRON BNV. 

SUBJ: WASTB OIL LINIS TESTING, 1;88, 8; , ;0 

1. LES PEP. OU~ CCHSERVATION ~~ SIP 01 THE INFORMATION IS AS 
FOLLOWS. 

CAl OCT. 13, lQse: 
PRESSURE TISTIO WASTE OIL LI.! FROM TANX 3000-0 TO, TANKS 
30-A & D, 3001-A ABO PIER KILO, FOR TWO (2) HOURS. 40 PSI 

(B) )10 V • 7, H180: 
PIISSURI TESTED WASTZ OIL LI)1B TROM TANK 3901-4 TO, TAXXS 
30-A • D, 3000-0 AND PIIR KILO, FOR TWO (2l HOUIS • 45 PSI 
PRISSURE LOSS DUlING TBST 3 PSI. 

CCl NOV. 8, 1000: 
PR!SSURE TISTZD WASTE OIL LIiI FROM TAlK 3801-A TO, TAlK I 
30-4 • 0, 3800-0 A)1D PIIR KILO, 'OR TWO (2) HOUIS • 4D PSI 
PIISSUR! LOSS DUR1)10 TIST 3 PSI. 

c=:x: t:i. ~~W)i 
:g l A. W.lSHIJrrcnc)8 

OnU'1"Y DIneT R 

PotI-It· brlno lax :ranltnittll memo 7671 I, "'_ • 



SENT BY:NSC CHASN SC 6-29-92 DFSP CODE 700 FUELS~ B03 743 0563:# , 

DEPARTMENT OF THE NAVY 
NAYA.L. 8UII'IitL. Y CENTER 

CH""U.E8TON, 80UTM CA"OL.INA aa408-G:SOO 

"" •• eool eO:l
"~:!I. 
AUTOVON Bas.-

11018 
700/067 
20 JUN 92 

lI'%'om: Commanding Ottice%', Naval Supply Cente%'. Ch&%'leston, SC 
Southe%'n Division, NaVAl Facilites Enginee%'ing Command, 
Charleston, SC 

To: 

Subj: PRESSURE TESTING WASTE OIL SYSTEM 

1. Pe%' you%' request the following is submitted: 

Cal Thu%'.day, Novembe%' 7, 1991, p%'.s.u%'e tested waste oil 
lin6 t~am tank 3901-A via 3901-5 pumphouse to, tanks 3QA & D, 
3906K, L, M, N, 0, P, Chlao%'a Tank Fa%'m and Pie%' Kilo, fa%' 
two (2) hours at 45 psi pressure los. durlng test 3 psi. 
(Note: Pressu%'e lo.s th!'ough valves paaking ,land.) 

(b) Thu%'sday, June 4, 1092, pr.ssure tested waste oil line 
tram tank 3901-A via 3001-B pumphouse to, tanks 30A & D, 
300eK, L, M, N, 0, p, Chico!'a Tank 'a!'m, and Pi8!' Kilo, to%' 
two (2) hours at 50 psi pressure loss during test none. 
(Note: Reason io%' iine testing betore regularly scheduled 
test is November 1992, line develop a leak at tank 3905L 
loaated at Chiao%'a Tank Farm. Pel' SOP entire wast. 011 
8ystem must be tested.l 

direction 
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EXECUTIVE SUMMARY 

Davis & Floyd, Inc. has been retained by the Department of Navy to 

conduct an environmental study of the abandoned ELECTROPLATING facility 

located in Building No. 44 at the Charleston Naval Shipyard in 

Charleston, South Carolina. The purpose of this study was to determine 

what actions will be necessary before the abandoned plating facility can 

be demolished. The facility still has in place, but not operational, 

most of the equipment used in the chrome plating operations. 

Samples were collected from locations in the rooms for analysis to 

determ.ine if the materials were contaminated or hazardous. Sample 

analyses indicated that materials in the rooms were contaminated with 

high levels of lead, chromium, nickel, cadmium, and other metals. The 

peeling paint on the walls showed high levels of lead content. These 

results conclude that all materials in the five rooms should be 

considered contaminated and disposed of as hazardous wastes during 

demolition. Bulk sample analyses also indicate that the roofing 

material used on the plating facility contains asbestos. 

On the outside of the building, on Hobson Avenue, there are several 

transformer substations which have large conduits which run along the 

side of the Building No. 44 plating facility, up onto the upper level 

roof, then along the side of the hangar portion of Building No. 44. The 

conduit support structure is attached to the lower level roof and also 

has supports on the upper level roof. These conduits provide electrical 

power for the remainder of the attached building which must remain in 

service. Thus. anot:her means of supports will have to be installed 

prior to demolition of the plating facility so that power will not be 

IJGH/5548.DOC 
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interrupted to the remaining building. There 1s also an active steam 

line which runs through the plating facility to the hangar portion of 

the building. This steam line will also have to be relocated prior to 

demol:tion. 

Because of the aforementioned items, demolition of the plating 

facility will have to be carefully planned and coordinated to make 

certain that the active lines to other areas are not accidentally put 

out of service. Re~oval of the equipment on the roofs would need to be 

done prior to installation of the support structures for the conduits. 

The estimated costs of the demolition is based on the fact that the 

materials located inside the plating facility will have to be disposed 

of as hazardous wastes. The estimated cost of the demolition of the 

plating facility is $208,712. 

WGH/5548.DOC 
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1.1 

1.0 INTRODUCTION 

The purpose of this enviroiuiiental study was to determ.ine what 

actions will be necessary to demolish the abandoned plating facility 

located in Building No. 44. The building is located on Hobson Avenue 

between Building No. 5 and Building No. 57. The plating facility 

consists of five rooms. Three of the rooms were usen for the main 

plating operation (the Cleaning Room, the Ornamental Plating Room, and 

the Chrome Plating Room). The other two rooms are the Buffing Room and 

the Receiving (, Storage Room. These two rooms are part of the main 

portion of Building No. 44 and are not slated for demolition, but only 

removal of all materials and being cleaned. The plating rooms portion 

of the building is slated to be demolished down to the concrete slab. 

The facility still has in place, but not operational, most of the 

equipment used in the chrome plating operations. There are 

approximately 40 metal tanks, 30 exhaust hoods, associated piping and 

electrical wiring, metal supports, catwalks around the tanks, various 

trash & debris, and other items throughout the plating rooms. On the 

roof there are 15 exhaust fan systems with associated ductwork that were 

used with the plating operations. Nine fans are on the lower level of 

the roof and six are on the upper roof level. 

\.IGH/5548.DOC 
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2.1 

2.0 STUDY RESULTS 

Th~ following sections are a discussion of the overall results of 

the environmental study and matters which may be of possible concern to 

the Charleston Naval Shipyard. 

2.1 Existing Conditions 

As previously stated the plating operations consists of five 

rooms. Most of the equipment from the abandoned operations is 

still in place or in pieces in the building. The Receiving & 

Storage Room (approximately 480 square feet) has the Motor Control 

Center cabinet in place, other electrical appurtenances, a hot 

water heater I and a fiberglass tank. The Buffing Room 

(approximately 350 square feet) has had all the equipment removed 

except for a storage cabinet and the exhaust ductwork from the 

buffing operation. This ductwork connects to a separator cyclone 

exhaus t uni t on the lower leve 1 roof. There is a floor drain 

trench which rUns through both of .these rooms which was full of 

debris. 

The Cleaning Room (approximately 415 square feet) had seven 

process tanks remaining with associated piping and electrical 

connections, overhead monorails. and 51.X fume exhaust hoods ~i th 

ductwork. The metal tanks ranged in size from about 130 gallons to 

about 400 gallons. The floor was covered with wooden pallets used 

as grates. There was considerable amounts of debris under the 

wooden grates. 

The Ornamental Plating Room (approximately 700 square feet) 

had thirteen process tanks, eight fume exhaust hoods, overhead 

WGH/5548.DOC 
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monorail system, metal stands for the remote control centers, 

piping, electrical, and other components. The metal tanks ranged 

in size from about 130 gallons to about 480 gallons. The floor was 

also covered with wooden grates e.nd there was also a significant 

amount; of debris under these grates from the operations. Several 

tanks in the room still had acid solutions in them. One tank (Tank 

58) had about 5-6" of solid crY3tals in the bottom along with other 

debris. Most tanks in all the rooms had miscellaneous debris, 

rubber hoses, and metal items inside the tanks. 

The Chrome Plating Room (approximately 1400 square feet) has 

about twenty process tanks and about sixteen fume exhaust hood 

systems. The metal tanks range in size from 50 gallons to 1100 

gallons. Some process tanks had obviously been removed from the 

premises. This room has an approximate 20 foot ceiling compared to 

a 10 foot ceiling for the other rooms. There are metal catwalks 

around most of the tanks with much debris underneath. There was a 

significant amount of debris found inside and around the tanks and 

tank stands. There is a monorail system located above the tank 

lines and associated insulated piping throughout the room for 

heating the tanks. There is a roll·up doorway at the end of the 

room allowing access to the outside. The general condition of all 

equipment, materials, piping, and electrical components was 

extremely dirty. The floor drains were full of debris. 

On the lower roof level of the plating facility were the 

exhaust fan motors, associated ductwork and supports. The 

electrical disconnects for the fans were located on the wall of the 

WGH/5548.DOC 

'---_____________________ DAVIS & FLOYD, INC.-----



t' 
i 
J 

2.3 

main part of Building No. 44. The lower roof level had nine fan 

uni~s. On the upper roof level over the Chrome Plating Room there 

were about six fan systems with associated ductwork and supports. 

Outside the building on Hobson Avenue there are several 

electrical transformer substations. From these units were large 

conduits which initially run between Building No. 5 and Building 

No. 44 above the lower roof level. The support system for these 

conduits is attached to the lower level roof of Building No. 44 in 

3 places. Some of the conduits then turn and run up to the upper 

level roof of Building No. 44. There are support stands attached 

directly to the upper level roof for these conduits. The conduits 

then run along the side of the main part of Building No. 44 and are 

supported on the side of that building. The conduits do not appear 

to serve any portion of the plating facility but pr~vide power to 

the remainder of the building. The conduits will have to relocated 

or supported differently before demolition so that power to the 

remainder of the building will not be interrupted. 

Also located on the outside of the building is an active steam 

line from another building which enters the Chrome Plating Room and 

continues on to the main part of Building No. 44. The line is part 

of the heating system for the plating operations. That portion has 

been cut off. This line will have to be relocated prior to 

demolition since it still supplies the main part of Building No. 

44. 

lJGH/5548.DOC 
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2 2 Laboratory Analysis 

Representative samples vere collected by Davis &. Floyd, Iile. 

of materials from various tanks, debris in the floor drains., 

exhaust hoods, paint on the walls, and dust on the roof. The 

samples were analyzed for total metals, cyanides, and toxicity 

using the TCLP procedures. Laboratory analysis results and a chain 

of custody can be found in Appendix 1. Appendix 2 has a floor plan 

of the plating facility showing th~ locations of the various tanks 

with their respective ID numbers. Results indicate that the 

materials in the rooms should be considered contaminated with high 

levels of lead, chromium, cadmium, nickel, and other metals. The 

TCLP toxicity tests showed that samples were only found toxic for 

metals. None were found toxic due to herbicides, pesticides, semi

volatiles or volatiles. The peeling paint on the walls showed high 

levels of lead content. All materials in the rooms and on the roof 

should be considered contaminated and disposed of as hazardous 

wastes. Some tanks were found to contain acid solutions and other 

materials used in the plating operations. These tanks will have to 

be cleaned out and have these materials disposed of properly as 

hazardous wastes. 

Representative bulk samples of suspect asbestos-containing 

materials were collected by Davis & Floyd, Inc. for analysis. 

Laboratory analysis results and sample log can be found in Appendix 

3. Materials sampled included various sizes of pipe insulation & 

hard joint pipe insulation from the interior of the building, floor 

covering, and roofing materials. The only samples found to contain 
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asbestos were the roofing materials. Therefore, during the 

building demolition, the roofing material should be removed and 

disposed of as asbestos-contained material. There was suspect pip~ 

insulation on the outside po=tion of the active steam line which 

runs through the Chrome Plating Room. This material was not 

I 

i sampled, but appears to be and should be assumed to be asbestos-

containing. 

2,3 Demolition Considerations 

Because of the existing actiVe systems which will be affected 

by demolition, careful planning should be utilized in the design of 

the demolition. The equipment and ductwork on the roof of the 

plating facility will have to be removed before work can be done to 

re-support the conduits which run along side and over the building. 

Special consideration and planning will be have to be given to 

using crane systems to remove the equipment from the roof. Because 

the buildings are so close together, the only access for a crane is 

on Hobson Avenue and at the back of the Chrome Plating Room. There 

is no access to the side of the facility. Special care will have 

to be utilized not to damage the electrical substations located on 

Hobson Avenue and protect the adjacent building. 

All of the inside demolition work and dismantling of equipment 

and materials should be done by persons qualified in handling of 

hazardous materials and in the proper use of personal protective 

equipment. Some of the process tanks will have to be cleaned out 

before disposal as hazardous wastes. In particular Tank Nos. 54, 

57, 47, 11, 12, 8, A, and F all had some liquid materials in them 

IoIGH/5548.DOC 

'-_____________________ DAVIS & FLOYD, INC.---~ 



f' 
I 
1 

1 

2.6 

which would have to be disposed of as hazardous wastes. The debris 

in the floor drains and trenches ~ill have to vacuumed and disposed 

of as hazardous wastes. After all the equipment and building 

contents has been removed, the walls of all the rooms should be 

decontaminated by sandblasting the paint, etc. 

materials would be disposed of as hazardous wastes. 

2.4 Cost Estimate 

These waste 

110e estim&ted costs assume that all the materials will be 

disposed of as hazardous wastes. Cost estimate sheets are located 

in Appendix 4. To dispose of the equipment as non-hazardous wastes 

would require complete decontamination and extensive lab testing to 

determine that the equipment is "clean". This option would be more 

expensive than disposing of the material as hazardous waste. 

The estimates are broken down into three· separate areas: 

asbestos removal, installations, and demolition. The asbestos 

removal includes the removal of the asbestos roofing materials and 

removal of a portion of the assumed asbestos-containing insulation 

on the active steam line which runs through the Chrome Plating 

Room. The installations include the relocating of the active steam 

line, installing a circuit to an active 600 amp panel, and the 

construction of supports for the electrical conduits which run 

along the side and on top of the facility. 

The rlemolition portion includes dismantling of all equipment 

and placing in lined roll-off boxes for disposal, the use of 

material handling equipment to load the materials, and the cleaning 

of the walls. Also included in the demolition cost is the disposal 

1./GHj554B.DOC 

'--_____________________ DAVIS & FLOYD, INC.----



r 
1 

2.7 

of all materials, transportation to the disposal site, and 

demolition of the empty building. 

operation is $208,712. 
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3.0 CONCLUSIONS AND RECOMMENDATIONS 

Laboratory analyses indicate that all the materials in the five 

rooms should be considered contaminated. Since only the three plating 

rooms are to be completely demolished (down to the concrete floor slab 

only), the contents in the two interior rooms of the plating faCility, 

the Buffing Room and the Receiving & Storage Room, should be disposed of 

as hazardous wastes along with materials from the three plating rooms. 

All the surfaces should be completely decontaminated before any 

remodeling of the two remaining areas. Once all the contaminated 

equipment and materials are removed from the inside of the facility and 

the walls and surfaces have been properly cleaned, then the demolition 

materials of the building structure, down to the concrete floor slab, 

can be disposed of as normal demolition waste. The possibility of 

subsurface contamination beneath the concrete floor slab is being 

investigated under a separate project. That investigation will provide 

recommendations relative to demolition and disposal methods for the 

concrete floor slab. 

Due to the existing conditions of the active electrical conduits on 

the outside of the building and the steam line, considerations must be 

given to installing new support systems or relocate these items prior to 

the actual demolition of the plating facility. 

Careful planning and coordination should be used in the demolition 

project for the plating facility. A qualified contractor experienced in 

handling industrial hazardous wastes and equipment should be used for 

the dismantling and disposal of all the contaminated equipment and 

debris from inside the building. A qualified roofing contractor must be 
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used to remove the asbestos-containing roofing materials. 

cost of demolition 
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Davis " Flo ,Y d , 

Page 1 
Received. 01/28/91 

REPOR1' CHARLESTON NAVAL BASE 
TO RUDY POWELL 

DAVIS & FLOYD, INC, 

ATTEN RUDY POWELL 

WORK ID JOB # 5548,00 
P.O. ;' 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

TAKEN DAVIS & FLOYD, INC. 
TYPE: SOLID & WASTE WATER 

NUMBER OF SAMPLES 30 

SAMPLE IDENTIFICATION 
SP1 PEELING PAINT OFF WALL 
SP2 TANK 41 
SP3 TANK 42 
SP4 1'ANK 49 
SP5 1'ANK 47 
SP6 1'ANK 45 
SP7 TANK 29 
SP8 1'ANK 22 
SP9 ~~TERIAL UNDER FLOOR G 
SP10 WAXER TANK 
SP11 TANK 11 
SP12 FLOOR AREA BEHIND TAN 
SP13 TANK F 
SP14 GRATE INFLooR 
SP15 TANK 1 
SP16 TANK 3 
SP17 TANK 5 
SP18 ANODE CLEANER TANK 
SP19 TANK 6 
SP20 TANK 21 
SP21 TANK 28A 

· .- _.'.- ----
Inc. 

02/20/91 09,21.39 

PREPARED Davis & Floyd, Inc, 
BY P.O. Drawer 428 

Greenwood, S,C, 29648 

PHONE (803)-229_5211 

comments: 

Laboratory Analysis Report 

Work Order # 91-01-161 

MCCORD 

WE ARE PLEASED TO PROVIDE THIS CERTIFIED REPORT OF ANALYSES. 
FEEL FREE TO TELEPHONE IF FURTHlm EXPLANATION IS REQUIRED, 
UNLESS OTHER ,~RRANGEMENTS HAVE BEEN MADE, SAMPLES WILL BE 
DISPOSED OF OR RETURNED 28 DAYS FROM THE DATE OF THIS REPORT. 

DATE COLLECTED SAMPLE IDENTII'ICATION DATE COLL,ECTED 
01/24/91 15.06.00 22 SP22 TANK 33 01/25/91 13.50,00 
01/24/91 15.20:00 23 SP23 TANK 36 01/25/91 13:55.00 
01/24/91 15.30:00 24 SP24 TANK 56 01/25/91 14.00.00 
01/24/91 15:50,00 25 SP25 DUCTS FR. TANKS 54,56 01/25/91 14.05.00 
01/24/91 16,00.00 26 SP26 TANK 8 01/25/91 13.30.00 
01/24/91 15.34,00 27 SP27 TANKS 57 & 58 01/25/91 14,10,00 
01/24/91 16.10,00 28 SP28 TANK 54 01/25/91 14.15.00 
01/24/91 16,17.00 29 SP29 DUST FROH ROOF AREA 01/25/91 14:25,00 
01/25/91 08,30,00 30 TRIP BLANK 
01/25/91 09:04,00 
01/25/91 09.18:00 
01/25/91 10.08:00 
01/25/91 10.18:00 
01/25/91 10.38.00 
01/25/91 10,30.00 
01/25/91 10,35.00 
01/25/91 10.40,00 
01/25/91 10.45,00 
01/25/91 10.52.00 
01/25/91 10.56.00 
01/25/91 13,45:00 

" 
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Test Description Units 

SILVER mg/kg 

CADMIUM mg/kg 

CHROMIUM mg/kg 

NICKEL mg/kg 

MERCURY mg/kg 

LEAD mg/kg 

CYANIDE (TOTAL) mg/kg 

02/20/91 09,21,39 

01 02 
SP1 PEELING PIlI SP2 TANK 41 

OFF WALL 

<1.0 60.0 

90.2 167 

598 579 

118 2130 

2.7 1.3 

5836 10017 

43.5 2.2 

- -
Laboratory AnalyoiR Report 

Work Order # 91-01-161 

03 
SP3 TANK 42 

<1.0 

224 

5110 

887 

0.63 

7330 

2.3 

04 
SP4 TANK 49 

17.5 

214 

83 

555 

0.97 

~1363 

2.8 

----------------... -----------------~.---------------------------------------------"'"-------------------------- ... '----------

Test Description Units I 
05 

SP5 TANK 47 
14 

SP14 GRATE IN
FLOOR 

15 
SP15 TANK 1 

16 
SP16 TANK 3 

--------------_ ... _-----------------,---------------------------------------------, .. _--------------------------,----------
SILVER mg/kg 38.7 <1.0 4.5 16.7 

CADMIUM mg/kg 270 56.9 2.02 7.9 

CHROMIUM mg/kg 1095 3624 129100 85350 

NICKEL mg/kg 8030 285 93.7 46 

MERCURY mg/kg 0.07 0.19 0.10 <0.07 

LEAD mg/kg 6420 6297 446000 133800 

CYANIDE (TOTAL) mg/kg <0.08 1.8 <50 X <5.0 X 

----------------------------------------------------------.---~--------------~----------------------------------------
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Test Description Unite 

SILVER mg/kg 

CADMIUM mg/kg 

CHROMIUM mg/kg 

NICKEL mg/kg 

MERCURY mg/kg 

LEAD mg/kg 

CYANIDE (TOTAL) mg/kg 

--
Laboratory Analysis Report 

Work Order , 91-01-161 
02/20/91 09:21:39 

17 
SP17 TANK 5 

<1.0 

6.6 

145100 

123 

0.12 

231600 

<5.0 X 

18 19 
SP18 ANODE CLEA SP19 TANK 6 

TANK 

4.5 <1.0 

20.8 50.5 

2958 123100 

18 88 

0.13 0.13 

10903 43610 

3.33 <2.5 X 

20 
SP20 TANK 21 

11.9 

23.2 

627 

103 

0.13 

436 

268 

----------------------------------------------------------------------------------------------------------------------

21 
Test Description Units SP21 TANK 28A 

22 
SP22 TANK 33 

23 
SP23 TANK 36 

24 
SP24 TANK 56 

---------------------------------------------------------------------------------------------------------------------
SILVER mg/kg 145.3 28.6 54.2 2.4 

CADMIUM mg/kg 84340 397 q2.8 19.7 

CHROMIUM mg/kg 392 77 280 75480 

NICKEL mg/kg 73 736 !244 11940 

MERCURY mg/kg <0.07 <0.06 0.10 <0.06 

LEAD mg/kg 62.6 342 55 6.7 

CYANIDE (TOTAL) mg/kg 5400 6920 13.0 2.81 

- " 



o a v i 9 & F 1 o,Y d , Inc • 

Page 4 
Received. 01/28/91 

Test Description Units 

SILVER (TOTAL) mg/! 

SILVEH mg/kg 

CADMIUM (TOTAL) mg/l 

CADMIUM mg/kg 

CHROMIUM (TOTAL:I mgt! 

CHROMIUM mg/kg 

NICKEL (TOTAL) mg/! 

NICKEL mg/kg 

MERCURY (TOTAL) mg/! 

MERCURY mg/kg 

LEAD (TOTAL) mg/! 

LEAD mg/kg 

CYANIDE (TOTAL) mg/! 

CYANIDE (TOTAL) mg/kg 

02/20/91 09:21:39 

25 
SP25 DUCTS FR. 

TANKS 54,56 

65.3 

64.3 

472 

1226 

0.10 

193 

15.8 

26 
SP26 TANK 8 

<0.01 

0.497 

182 

2.30 

0.017 

0.55 

0.684 

Laboratory Analysis Report 

Work Order # 91-01-161 

27 
SP27 ThNKS 57 

& 58 

9.8 

72.2 

76 

92420 

<0.07 

27 

0.9 

28 
SP28 TANK 54 

1.5 

:L9.9 

n.8 

1.609 

«1.07 

1.4.8 

01.17 

----------------------------------------------------------------------------------------------------------------------
-----------------,-------------------------------------------------------------_ .. _-------------------------------------
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Teet Description Unite 

SILVER mg/kg 

CADMIUM mg/kg 

CHROMIUM mg/kg 

NICKEL mg/kg 

MERCURY mg/kg 

LEAD mg/kg 

CYANIDE (TOTAL) mg/kg 

02/20/91 09:21:39 

29 
SP29 OUST FROM 

ROOF AREA 

1.5 

9.80 

222 

43 

<0.07 

180 

0.84 

-. 
Laboratory Analysis R"port 

Work Order I 91-01-161 

-----------------------------------~----------------------------------------------------------------------------------
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Page 6 Work Order I 91-01-161 
Received: 01/28/91 Results by Sample 

SAMPLE ID SP6 TANK 45 FRACTION 06A TEST CODE TCLPHB NAME TCLP HERBICIDES 

ANALYST 

Date & Time Collected 01/24/91 15:34:00 

DMM ANALYZED 02(14(91 FACTOR ___ 5 

COMPOUND 
2,4-0 
2,4,5-TP (Silvex) 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA ::: not ana,lyzed 
BDL = below the required detection limit. 

UNITS __ u9.L.l 

RESULT 
BDL 
BDL 

DET LIMIT 
0.5 

0.05 

Category 

VERIFIED 



Davls & Floydl, 1 n c • Laboratory Analysis Report 

Page 7 Work Order , 91-01-161 
Received. 01/28/91 Results by Sample 

SAMPLE 10 SP6 TANK 45 FRACTION 06A TEST CODE TCLPPS NAME 'TCLP PESTICIDES 

ANALYST 

Date & Time Collected 01/24/91 15:34:00 

OHM ANALYZED 02/12191 FACTOR __ ~10 

COMPOUND 
Chlordane 
Endrin 
Heptachlor 
Lindane 
Methoxychlor 
Toxaphene 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA ::t not an,3.1yzed 
BDL = below the required detection limIt. 

UNITS __ '!9.Ll 

RESULT DET LIMIT 
BDL 5 
BDL ! 
BDL 0.5 
BDL 0,5 
BDL 0,5 
BDL 10 

Category 

VERI FIEI:' __ JHM 

--
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Page 8 Work Order # 91-01-161 
Received. 01/28/91 Results by Sample 

SAMPLE ID SP6 TAIlK 45 FRACTION 06A TEST CODE TCLPSV NAME TCLP SEMIVOLATIL~S 

ANALYST 

Date & Time Collected 01/24/91 15::34:00 

MPT ANALYZED 02/13/91 FACTOR 

COMPOUND 
1,4-Dichlorobenzene 
a-Cresol 
m-Cresol 
p-Cresol 
Hexachloroethane 
Nitrobenzene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA • not analyzed 

20 

BDL = below the required detection limit. 

UNITS _--,u,,-,C,ill 

RESULT DET 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

CategorY 

VERIFIED 

LIMIT 
100 
100 
100 
100 
100 
100 
10Q 
10Q 
SOC 
SOQ 
~OQ 

~OO 

10Q 

-.. 



o a vis , Flo Y d , Inc. Laboratory Analysis Report 

Page 9 Work Order' 91-01-161 
Received. 01/28/91 Results by Sample 

SAMPLE ID sp6 TANK 45 FRACTION 06B TEST CODE TCLPTM NAME TCLP TRACE METALS 
Date & Time Collected 01/24/91 15:34:00 Category 

ANALYST BDL EXTRACTED, ___ _ 

COMPOUND 

Arsenic 
Barium 
cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not anallyzed 

ANALYZED02/12121 VERIFIED 

RESULT REG LEVEL 
mg/l mg/l 

<0.32 X 5.0 
0.40 100.0 
6.83 1.0 
0.11 5.0 
0.10 5.0 

0.0005 0.2 
<0.05 1.0 
<0.02 5.0 

-,,~ 
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Page 11l Work Order # 91-01-161 
Received. 01/28/91 Results by Sample 

SAMPLE ID SP6 TANK 45 FRACTION 06C TEST CODE TCLPVO NAME TCLP VOLATILES 

ANALYST 

Da~e & Time Collected 01/24/91 15:34:00 

KLS ANALYZED 02(05(91 FACTOR ___ 20 

COMPOUND 
Vinyl chloride 
1,1-Dich1oroethy1ene 
Chloroform 
1,2-Dichloroethane 
Methyl ethly ketone 
carbon tetrachloride 
Trichloroethylene 
Benzene 
Tetrachloroethylene 
Chlorobenzene 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not an,alyzed 
BDL = below the required detection lim:lt. 
B := compound detected in extraction blclnk. 
J = estimatl' below required detection limit. 
D secondary dilution required. 
X interference - dilution required. 

UNITS __ ',!gfl 

RESULT DET 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Category 

VE'lIFIEU __ JHM 

LIMIT 
200 
100 
100 
100 
200 
100 
100 
100 
100 
100 
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Page 11 Work Order , 91-01-161 
Received. 01/28/91 Results by Sample 

SAMPLE :to SP7 TANK 29 FRACTION 07A TEST CODE TCLPHB NAME TCLP HERBICIDES 

ANALYST 

Date & Time Collected 01/24/91 16:10.00 

DMM ANALYZED 02/14/91 FACTOR ____ ,5 

COMPOUND 
2,4-0 
2,4,5-TP (Silvex) 

NOTES AND DEFINITI,'NS FOR THIS REPORT 
NA = not analyzed 
BDL = below I:he required detection limit:. 

UNITS _---'u"-'<,ill 

RESULT 
BDL 
BDL 

DET LIMIT 
0.5 

0.05 

Category 

-.--- ~ 



D a vis & Flo Y d , Inc • Laboratory Analysis Report 

Page 12 Work Order # 91-01-161 
Received: 01/28/91 ReBults by Sample 

SAMPLE ID SP? TANK 29 FRACTION O?A TEST CODE TCLPPS NAME TCLP PESTICIDES 

ANALYST 

Date & Time Collected 01/24/91 16:10,00 Category 

DHM ANALYZED 02/12/91 FACTOR ____ ,,10 

COMPOUND 
Chlordane 
Endrin 
Heptachlor 
Lindane 
Methoxychlor 
Toxaphene 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA m: not an'!llyzed 
BDL = below the required detection limIt. 

UNITS __ ugll VERIFIED 

RESULT DET LIMIT 
BDL 5 
BDL 1 
BDL 0.5 
BDL O.~ 

BDL 0.5 
BDL 10 
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Page 13 Wor< Order # 91-01-161 
Received. 01/28/91 Results by Sample 

SAMPLE ID SP7 TANK 29 FRACTION 07A TEST CODE TCLPSV NAME TCLP SEMIVOLATILES 

ANALYST 

Date & Time Collected 01/24/91 16,10:00 

MPT ANALYZED 02/13/91 FACTOR __ --'~~O 

COMPOUND 
1,4-Dichlorobenzene 
a-Cresol 
m-Creaol 
p-Cresol 
Hexachloroethane 
Nitrobenzene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2,4,S-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 

NOTES AND DE'FINITliONS FOR THIS REPORT 
NA = not analyzed 
BDL = below the required detection liml.t. 

UNITS __ u!91l 

RESULT D2T 
BDL 
BOL 
BOL 
BDI, 
BOL 
BOL 
BDL 
BOL 
BOL 
BOL 
BDL 
BOL 
BDL 

Category 

VERIFiED 

LIMI':' 
100 
100 
~OQ 

100 
1QO 
109 
~OO 

100 
500 
500 
100 
500 
100 

-
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Page 14 Work Order # 91-01-161 
Received: 01/28/91 Results by Sample 

SAMPLE 10 SP? TANK 29 FRACTION 078 TEST CODE TCLPTM NAME TCLP TRACE METALS 
Date & Time Collected 01/24/91 16:10.00 Category 

ANALYST BDL EXTRACTED ______ __ 

COMPOUND 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not analyzed 

ANALYZED02/1~~ VERIFIED 

RESULT REG LEVEL 
mg/l mg/l 

0.013 5.0 
160 100.0 

26.0 1.0 
1612 5.0 

<0.005 5.0 
0.010 0.2 

0.15 1.0 
<0.02 5.0 



Dav:ls & Floycl, Inc • Laboratory Analysis R"port 

Pag~ IS Work Order # 91-01-161 
Received: 01/28/91 Results by Sample 

SAMPLE 10 SP7 TANK 29 FRACTION 07C TEST CODE TCLPVO NAME TCLP VOLATILES 

ANALYST KLS 

NOTES 

Date & Time Collected 01/24/91 16:10:00 

ANALYZED 02106/91 FACTOR ___ 20 

COMPOUND 
Vinyl chloride 
l,l-Dichloroethylene 
Chloroform 
1,2-Dichloroethane 
Methyl ethly ketone 
Carbon tetrachloride 
Trichloroethylene 
Benzene 
Tetrachloroethylene 
Chlorobenzene 

AND DEFINITIONS FOR THIS REPORT 
NA = not analyzed 
BDL a below the required detection limit. 
B = compound detected in extraction bl,ank. 
J = estimate below required detection limit. 
o secondary dilution required. 
X interference - dilution required. 

UNITS __ '!!.9L!. 

RESULT DET 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Category 

VERIFIED __ JrHM 

LIMIT 
200 
100 
100 
100 
200 
lQQ 
!QQ 
100 
lCQ 
100 



to. .•. 

D a vis & Flo Y d , I no. Laboratory Analysis Rel~rt 

Page 16 Wor~ Order # 91-01-161 
Received: 01/28/91 Results by Sample 

SAMPLE 10 spa TANK 22 FRACTION 08A TEST CODE TCLPHB NAME TCLP HERBICIDES 

ANALYST 

Date & Time Collected 01/24/91 16:17:00 

DMM ANALYZED 02/14/91 FACTOR ___ 5 

COMPOUND 
2,4-0 
2,4,5-TP (SLlvex) 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not analyzed 
BDL = below the required detection liml.t. 

UNITS __ uJILl 

RESULT 
BDL 
BDL 

DJ::T LIMI'!' 
0.5 

0.05 

Category 

VERIFIED 

. .......-.. 



Davis , Inc. Laboratory AnalyBia R"port 

Page 17 Work Order # 9J-01-161 
Received. 01/28/91 Results bl' Sample 

SAMPLE 10 SPB TANK 22 FRACTION DBA TEST CODE TCLPPS NAME TCLP PESTICIDES 

ANALYST 

Date & Time Collected 01/24/91 16:17.00 

OHM ANALYZED 02/12/91 FACTOR 

COMPOUND 
Chlordane 
Endrin 
Heptachlor 
Lindane 
Methoxychlor 
Toxaphene 

NOTES AND DEFINI"JrIONS FOR THIS REPORT 
NA = not analyzed 

__ 10 

BDL = bela" the required detection limit. 

UNITS __ .Hill.1. 

RESULT DET LIMIT 
BDL 5 
BDL 1 
BDL Q.~ 
BDL 0.5 
BDL 0.5 
BDL 10 

Category 

Vl:RIFHO __ ,7HM 



Dav:ls & Floyel, Inc • Laboratory Analysie R.'port 

Page 11l Work Order # 91-01-161 
Received: 01/28/91 Results by Sample 

SAMPLE 10 SP8 TANK 22 FRACTION 08A TEST CODE TCLPSV NAME TCLP SEMIVOLATILES 

AllALYST 

Date & Time Collected 01/24/91 16:17:00 

MPT ANALYZED 02(13(91 FACTOR ___ 20 

COMPOUND 
1,4-Dlchlorobenzene 
a-cresol 
m-Cresol 
p-Cresol 
Hexachloroethane 
Nitrobenzene 
Hexach1orobutadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA 11:1 not an,alyzed 
BDL = below the required detection limtt. 

UNITS __ 'd.91.! 

RESULT DET 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Category 

VEitIFIED __ J'HH 

L:;:HIT 
100 
100 
101) 
100 
100 
100 
100 
100 
500 
500 
100 
500 
100 



o a vi s & Flqy<1, Inc. Laboratory Analysis R"port 

Page 19 Work Order # 9l-01-1611 
Received: 01/2B/91 Results by Sample 

SAMPLE ID SPB TANK 22 FRACTION OBB TEST CODE TCLPTM NAME TCLP TRACE METALS 
Date & Time Collected 01/24/91 16:17:00 Category 

ANALYST BDL EXTRACTED ______ __ 

COMPOUND 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not analyzed 

ANALYZED02/14/91 VERIFIED 

RESULT REG LEVEL 
mg/l mg/l 

<0.05 5.0 
0.08 100.0 

0.050 1.0 
0.47 5.0 

<0.05 5.0 
0.0042 0.2 

<0.05 1.0 
0.06 5.0 

----- ~ 



o a vis & Flo Y d , Inc • Laboratory Analyels Report 

Page 20 Work O.der # 91-01-161 
Received. 01/28/91 ReBu1tB by Sample 

SAMPLE IO SP8 TANK 22 FRACTION OBC TEST CODE TCLPVO NAME TCLP VOLATILES 
Date & Time Collected 01/24/91 16.17.00 

ANALYZED 02105/91 FACTOR 

COMPOUND 
Vinyl chloride 
1,1-Dichloroethylene 
Chloroform 
1,2-Dichloroethane 
Methyl ethly ketone 
Carbon tetrachloride 
Trichloroethylene 
Benzene 
Tetrachloroethylene 
Chlorobenzene 

NOTES AND DEFINITIONS FOR TMIS REPORT 
NA ::: not analyzed 

20 

BDL = below t:he required detection limit. 
B = compound detected in extraction blan.k. 
J estimate below required detection limit. 
o II::: secondar~" dilution required. 
X = interfer€!nce - dilution required. 

UNITS __ u_'ili 

RESULT DET 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Category 

VERIFIED 

LIMIT 
200 
100 
100 
100 
200 
10q 
100 
!OO 
100 
100 

-• 



--
o a v i B & Flo Y d , Inc. Laboratory Analysis Report 

Page 21 Work Order # 91-01-161 
Received. 01/28/91 Results by Sample 

SAMPLE ID SP9 MATERIAL UNDER FLOOR G FRACTION 09A TEST CODE TCLPHEI NAME TCLP HERBICIDES 

ANALYST 

Date & Time C()l1ected 01/25/91 (18:30:00 

DMM ANALYZED 02/14/91 FACTOR 

COMPOUND 
2,4-0 
2,4,5-TP (Si1vex) 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not analyzed 

5 

BDL = belo~' the required detection limit. 

UNITS __ .l!llLl 

RESULT 
BDL 
BDL 

I:ET LIMIT 
0,5 

0.05 

Category 

VERIFIED __ ,JHM 

--



Davis & Floyd, Inc • Laboratory Analysis Report 

Page 22 Work Order # 91-01-161 
Received. 01/28/91 Results by Sample 

SAMPLE ID SP9 MATERIAL UNDER FLOOR G FRACTION 09A TEST CODE TCLPPS NAME TCLP PESTICIDES 

ANALYST 

Date & Time Collected 01/25/91 08.30.00 ~ategory 

DMM FACTOR ___ ,,-1,0 

COMPOUND 
Chlordane 
Endrin 
Heptachlor 
Lindane 
Methoxychlor 
Toxaphene 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not analyzed 
BDL = below the required detection limit. 

UNITS __ u_'ill VERIFIED 

RESULT OET LIMIT 
BDL 5 
BOL ! 
BOL 0.5 
BOL 0.5 
BOL 0.5 
BOL 10 



D a vis & Floyd, Inc • Labotatory Analysis Report 

Page 23 Work Order I 91-01-161 
Received: 01/28/91 Results by Sample 

SAMPLE ID SP9 MATERIAL UNDER FLOOR G FRACTION 0911 TEST CODE TCLPSV NAME TCLP SEMIVOLATILES 

ANI\LYST 

Date & Time collected 01/25/91 08:30:00 

MPT ANI\LYZED 02/13/91 FI\CTOR __ -,,20 

COMPOUND 
1,4-Dichlorobenzene 
a-Cresol 
m-Cresol 
p-Cresol 
Hexachloroethane 
Nitrobenzene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2,4,S-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 

NOTES AND DEFINITIONS FOR THIS REPORT 
Nil = not analyzed 
BDL = below the required detection limi·t. 

UNITS __ u911 

RESULT DET 
BDL 
BD!" 
BDL 
BDL 
BD!" 
BD!" 
BO!" 
BDL 
BD!" 
BDL 
BD!" 
BD!" 
BD!" 

Category 

VERIFIED 

LIMIT 
100 
100 
100 
100 
lQO 
100 
100 
100 
SOC 
500 
lQO 
SOQ 
100 



o a v i. s , Flo Y d , Inc • Laboratory Analysis Report 

Page 24 Work Order # 91-01-161 
Received, 01/28/91 Results by Sample 

SAMPLE ID SP9 MATERIAL UNDER FLOOR G FRACTION 098 TEST CODE TCLPTM NAME TCLP TRACE METALS 

ANALYST 

Date & Time col.lected 01/25/91 08,30,00 Category 

ADL EXTRACTED ______ _ 

COMPOUND 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = n.ot ancllyzed 

ANALYZED02/12~ VERIFIED 

RESULT REG LeVEL 
mg/1 mg/1 

<0.05 5.0 
5.35 100.0 
30.4 1.0 
0.13 5.0 
0.12 5.0 

0.0009 0.2 
<0.05 1.0 
0.18 5.0 



Davi.s & Floyd., I no. Laboratory Analyeis Report 

Page 25 Work Order # 91-01-161 
Received. 01/28/91 Results by Sample 

SAMPLE ID SP9 MATERIAL UNDER FLOOR G FRACTION 09C TEST CODE TCLPVO NAME TeLP VOLATILES 

ANALYST 

Date & Time Collected 01/25/91 08.30.00 

KLS ANALYZED 02/05/91 FACTOR __ --'20 

COMPOUND 
Vinyl chloride 
1,1-Dichloroethylene 
Chloroform 
1,2-Dichloroethane 
Methyl ethly ketone 
Carbon tetrachloride 
Trichloroethylene 
Benzene 
Tetrachloroethylene 
Chlorobenzene 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA ~ not anallyzed 
BDL = below the required detection limit. 
B compound! detected in extraction blank. 
J = estimate, below required detection limit. 
D = secondary dilution required. 
X interference - dilution required. 

UNITS __ ".9ll 

RESULT 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

DET 

Ca'cegory 

VEP.IFIE[, __ J_I!IM 

LI'IIT 
200 
100 
100 
100 
200 
100 
100 
100 
100 
100 



o a v i 9 , Flo y d , Inc. Labotatory Analysis Report 

Page 26 Work Order I 91-01-161 
Received. 01/28/91 Results by Sample 

SAMPLE 10 SPI0 WAXER TANK FRACTION lOA TEST CODE TCLPHB NAME TCLP HERBICIDES 

ANALYST 

Date & Time collected 01/25/91 09:04:00 

DMM ANALYZED 02/14/91 FACTOR ___ 5 

COMPOUND 
2,4-0 
2,4,5-TP (Silvex) 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA I:ii not ana,lyzed 
BDL D below the required detection limit. 

UNITS __ uflll 

RESULT 
BDL 
BDL 

DET LIMIT 
0.5 

0.05 

Category 

VERIFIED 

__ .,1 



o II. vis & Floy,:1, I no. Laboratory Analysis RI!port 

Page 2'7 Work Order I 91~Ol~16Il 
Received, 01/28/91 Results by Sample 

SAMPLE 10 SP10 WIIXER TIINK FRACTION lOA TEST CODE TCLPPS NAME TCLP PESTICIDES 

ANALYST 

Date & Time Collected 01/25/91 09:04,00 Category 

OHM IINALYZED 02/12/91 FACTOR ___ 10 

COMPOUND 
Chlordane 
Endrln 
Heptachlor 
Lindane 
Methoxychlor 
Toxaphene 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not an.alyzed 
BDL = below the required detection limIt. 

UNITS __ '!!9.Ll VERIFIED 

RESULT DET LIMIT 
BDL 5 
BDL 1 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 10 

__ J'HM 

.. , ....,., 



DllvJls & Floy,l, Inc • Laboratory lInalysis Re'port 

Page 28 Work Order I 91-01-161 
Received, 01/28/91 ReBults by Sample 

SAMPLE ID SPI0 WAXER TANK FRACTION lOA TEST CODE TCLPSV NAME TCLP S~MIVOLATILES 

ANALYST 

Date & Time Collected 01/25/91 09:04:00 

HPT ANALYZED 02/13/91 FACTOR ______ 20 

COMPOUND 
1,4-Dichlorobenzene 
a-Cresol 
m-Cresol 
p-CreBol 
Hexachloroethane 
Nitrobenzene 
Hexachlorobutadiene 
2, 4, 6-Trichlorophenol 
2,4,5-Trich1oropheno1 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA ~ not analyzed 
BDL = below the required detection limit. 

UN ITS ____ ,illL! 

RESULT DET 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Category 

VERIFIED __ JHM 

LlMIT 
100 
100 
100 
100 
100 
100 
1~0 

100 
500 
500 
100 
500 
100 



o a vis & F 1 o.y d , Inc • Laboratory Analysis Report 

Page 29 Work Order I 91-01-161 
Received. 01/28/91 Results by Sample 

SAMPLE :to SP10 WAXER TANK FRIICTION lOB TEST CODE TCLPTM NIIME TCLP TRIICE METIILS 
Date & Time collected 01/25/91 09:04:00 Category 

ANALYST 8DL EXTRACTED ______ __ 

COMPOUND 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
selenium 
Silver 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not analyzed 

ANALYZED02/08L21 VERIFIED 

RESULT REG LEVEL 
mg/l mg/l 

<0.05 5.0 
0.17 100.0 

0.020 1.0 
0.16 5.0 

<0.05 5.0 
0.0011 0.2 

<0.05 1.0 
<0.02 5.0 

-..", 



DavJls , Inc • Laboratory Analysis Report 

Page 30 Work Order # 91-01-161 
Received: 01/28/91 Results by Sample 

SAMPLE ID SP10 WAXER TANK FRACTION 10C TEST CODE TCLPVO NAME TCLP VOLATILES 
Date & Time Collected 01/25/91 09:04:00 

AlIALYST ___ KL" F.N ilL Y ZED Q;Cl..Qfu'.ll FACTOR :20 -~, 

COMPOUND 
Vinyl chloride 
l,l-0ichloroethylene 
Chloroform 
1,2-0ichloroethane 
Methyl ethly ketone 
Carbon tetrachloride 
Trichloroethylene 
Benzene 
Tetrachloroethylene 
Chlorobenzene 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not an,llyzed 
BOL ~ below the required detection liml.t. 
B compound detected in extraction blclnk. 
J estimat" below required detection limit. 
o secondary dilution required. 
X interference - dilution required. 

UNITS __ l!9ll 

RESULT DET 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
!lOL 
BOL 
BOL 

Category 

VERIFIED __ JHM 

LIMIT 
200 
100 
100 
100 
200 
\O.Q 
10Q 
100 
100 
100 

- ",-' 



Davi.s , Floyd., Inc • Laboratory Analysis Report 

Page 31 Work Order' 91-01-161 
Received: 01/28/91 Results by Sample 

SAMPLE 10 SP11 TANK 11 FRACTION 11A TEST CODE TCLPHB NAME TCLP HERBICIDES 

ANALYST 

Date & Time ColLlected 01/25/91 09:18:00 

O,lH ANALY Z:;:O PJ,.ll<1l21 FACTOR 

COMPOUND 
2,4-D 
2,4,5-TP (Si1vex) 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA :: not ancllyzed 

___ 5 

BDL = below the required detection limit. 

UMITS __ ugLl 

RESULT 
BDL 
BDL 

DET LIMIT 
0.5 

0.05 

Category 

VERIFIED 

" ,. 



OavJls , Inc • Laboratory Analysis Report 

Page 3~! Work order I 91-01-161 
Receivedl 01/28/91 Results by Sample 

SAMPLE ID SPII TANK 11 FRACTION llA TEST CODE TCLPPS NAME TCLP PESTICIDES 

ANhLYST 

Date & Time Collected 01/25/91 09:18:00 

DI1H ANALYZED 02.LJ21.2.l FACTOR 

COMPOUND 
Chlordane 
Endrin 
Heptachlor 
Lindane 
Methoxychlor 
Toxaphene 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not andyzed 

___ .10 

BDL = below the required detection lim:lt. 

UNITS __ \!E.!.l 

RESULT DET LIMIT 
BDL 5 
BDL 1 
BDL 0.5 
BDl; 0.5 
BDL 0.5 
BDL 10 

Category 

VERIF~ED __ JHM 

· -. I 



D a vis & Flo Y CI , Inc • Laboratory Analysis Re'port 

Page 3:1 Work Order # 91-01-161 
Received: 01/28/91 Result. by Sample 

SAMPLE 10 SP11 TANK 11 FRACTION 11A TEST CODE TCLPSV NAME TCLP SEMIVOLATILES 

',NALYST 

Date & Time Collected 01/25/91 09:18:00 Category 

MPT ANALYZED 02/13/91 FACTOR ____ ~.20 

COMPOUND 
1,4-Dichlorobenzene 
a-Cresol 
m-Creaol 
p-Cresol 
Hexachloroethane 
Nitrobenzene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not analyzed 
BOL = below the required detection limi.t. 

UNITS __ '!9.Ll VE'lIFIED 

RESULT DET LIlIIT 
BDL 100 
BDL 100 
BDL 100 
BDL 10Q 
BDL 100 
BDL 100 
BDL 100 
BDL -_-.l.QQ 
BDL 500 
BOL 500 
BOL 100 
BDL 500 
BDL 100 

__ JHM 



o a vis & Floyd, Inc Laboratory Analysis I~eport 

Page 34 Work Order I 91-01-161 
Received: 01/28/91 Results by Sample 

SAMPLI~ ID SP11 TANK 11 FRACTION 118 TEST CODE TCLPTM NAME TCLP TRACE METALS 
Date & Time Collected 01/25/91 09:18:00 Category 

ANALYST __ --"O"'D"'L EXTRACTED ____ __ 

COMPOUND 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NOTES AND DEFINI'rIONS FOR THIS REPORT 
NA = not analyzed 

ANALYZEDQ1L12/91 VERIFIED 

RESULT REG LEVEL 
mg/l mg/l 

10.1 5.0 
0.51 100.0 

1.938 1.0 
12170 5.0 
0.105 5.0 

0.0021 0.2 
<0.025 X 1.0 

0.03 5.0 

J~_I_ 

'· ... ,1 



o a vis & Flo Y d , Inc • Laboratory Analysls ~."port 

Page :15 Work Order # 91-01-161 
Received: 01/28/91 Results by Sample 

SAMPLE. IO SP11 TANK 11 FRACTION 11C TEST CODE TCLPVO NAME TCLP VOLATILES 

ANALYST 

Date & Time Collected 01/25/91 09:18:00 Category 

KLS ANALYZED 02/06/91 FACTOR ___ ..1Q 

COMPOUND 
Vinyl chloride 
1,1-0ichloroethylene 
Chloroform 
1,2-Dichloroethane 
Methyl ethlyketone 
Carbon tetrachloride 
Trichloroethylene 
Benzene 
Tetrachloroethylene 
Chlorobenzene 

NOTES AND OEFINI1~IONS FOR THIS REPORT 
NA = not analyzed 
BOL = belo", the required detection limit. 
S = compound detected 1n extraction blank. 
J a estimate below required detection limit. 
o a eeconda.ry dilution required. 
X interfe,rence - dilution required. 

UNITS __ .1!9ll VERIFIED 

RESULT DET LIMIT 
BOL 200 
BOL 100 
BOL 100 
BOL 100 
BOL ~oo 

BOL 100 
BOL 100 
BOL 100 
BOL 100 
BOL 100 



Davis , Inc. Laboratory Analysis Report 

Page 36 Work Order # 91-01-161 
Received: 01/28/91 Results by Sample 

SAMPLE ID SP12 FLOOR ARE1I BEHIND TAN FRACTION 12A TEST CODE TCLPHB NAME TCLP HERBICIDES 

ANALYST 

Date & Time Collected 01/25/91 10:08:00 Category 

DMl1 ANALYZED 02(14(91 FACTOR 

COMPOUND 
2,4-0 
2,4,5-TP (Si1vex) 

NOTES AND DEFINIl'IONS FOR THIS REPORT 
NA = not analyzed 

5 

BDL = be1o"' the required detection limit. 

UNITS __ !!SLl 

RESULT 
BDL 
BDL 

DET LiMIT 
0.5 

0.05 

VLRIFIED __ ;JHM 

· " , 



Davis & Flo Y d , Inc • Laboratory Analysis ~eport 

Page :17 Work Order # 91-01-161 
Received: 01/28/91 Results by Sample 

SAMPLE: 10 SP12 FLOOR AREA BEHIND TAN FRACTION 12A TEST CODE TCLPPS NAME TCLP <'ESTICIOES 
Date & Time Collected 01/25/91 10:08:00 

ANALYST __ ]2,",! ANU,Y2LD 92(12(91 FACTOR ___ 10 

COMPOUND 
Chlordane 
Endrin 
Heptachlor 
Lindane 
Methoxychlor 
Toxaphene 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not analyzed 
BDL = belo," the required detection limit. 

UNITS __ ..\!.9.L.l 

RESULT DET LIMIT 
BDL 5 
BDL ~ 
BOL 0.5 
BDL 0.5 
BDL 0.5 
BDL 10 

Category 

VERIFIED 



D a vis & F 1 o·y d , Inc • Laboratory Analysis Relmrt 

Page 38 Work Order I 91-01-161 
Received. 01/28/91 Results by Sample 

SAMPLE 10 SP12 FLOOR AREA BEHIND TAN FRACTION l2A TEST CODE TCLPSV NAME TCLP SEMI VOLATILES 

ANALYST 

Date & Time Collected 01/25/91 10:08.00 

MPT ANALYZED 021l.4l21 FACTOR ___ -';.~O 

COMPOUND 
1,4-Dichlorobenzene 
a-Cresol 
m-Cresol 
p-Cresol 
Hexachloroethane 
Nitrobenzene 
Hexachlorobutadiene 
2.4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not analyzed 
BDL = below the required detection limit. 

UNITS __ u.91l 

RESULT DET 
BDL 
BDL 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Category 

VERIFIED 

LIMIT 
100 
100 
100 
100 
100 
!QQ 
100 
100 
500 
500 
100 
500 
100 

... .. 



o a vi 9 &. Floyd, Inc Laboratory Analysis I\eport 

Page 39 Work Order" 91-01-161 
Recei',ed: 01/28/91 Results by Sample 

SAMPLE ID SP12 FLOOR AREA BEHIND TAN FIlACTION 12B TEST CODE TCLPTM NAME TCLP TIlACE METALS 
Date & Time Collected 01/25/91 10:08:00 Category 

AUALYST ___ LPL EXTrtl\CTED ___ _ 

COMPOUND 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not ,analyzed 

ANALYZED02/~ VERIFIED 

RESULT REG LEVEL 
mg/l mg/1 

<0.05 5.0 
<0.2 l~ 10ll.0 
0.411 1.0 

218, 5.0 
<0.08 l~ 50 

0.0005, 0.2 
<0.05, 1.0 
<0.02: 5.0 

• 



Davis & Floy,!, Inc. Laboratory Analysis RE!port 

Page 40 Work Order # .91-01-l6l. 
Received: 01/28/91 Results by Sample 

SAMPLE 10 SP12 FLOOR AREl. BEHIND TAN FRACTION 12C TEST CODE TCLPVO NAME TCLP VOLATILES 

ANALYST 

Date & Time Collected 01/25/91 10:08:00 Category 

KLS ANALYZED 02(06/91 FACTOR ___ 20 

COMPOUND 
Vinyl chloride 
1,1-Dich1oroethylene 
Chloroform 
l,2-Dichloroethane 
Methyl ethly ketone 
Carbon tetrachloride 
Trichloroethylene 
Benzene 
Tetrachloroethylene 
Chlorobenzene 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA ~ not analyzed 
BDL = below the required detection lim:Lt. 
B compound detected in extraction blank. 
J = eetimat,e below required detection llimit. 
o secondary dilution required. 
X interference - dilution required. 

UNITS __ ,,!.9ll VERIFIED 

RESULT DET LIMIT 
BDL 200 
BDL 100 
BDL lOQ 
BDL 100 
BDL 200 
BDL 100 
BDL __ 100 

BDL 100 
BDL 100 
BDL 100 

__ J'HM 



Dav:ls & Flo Y II , Inc • Laboratory Analysis Report 

Page 41 Work Order # 91-01-161 
Received. 01/28/91 Results by Sample 

SAMPLE ID SP1) TANK F FRACTION 13A TEST CODE TCLPHB NAME TCLP HERBICIDES 

ANALYST 

Date & Time Collected 01/25/91 10:18:00 

DHH ANALYZED 0~/14/g1 FACTOR 

COMPOUND 
2,4-0 
2,4,5-TP (Si1vex) 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not analyzed 

___ .5 

BDL = below the required detection limit. 

UNITS __ '!9ll 

RESULT 
BDL 
BDL 

DET LIMIT 
0.5 

_0.05 

Category 

VERIFIED __ JHM 



D a vis , Floyd, Inc Laboratory Analysis Report 

Page 42 Work Order # 91-01-161 
Received: 01/28/91 Results b:( Sample 

SAMPLE 10 SP13 TANK F FRACTION 13A TEST CODE TCLPPS NAME TCLP PESTICIDES 

ANALYST 

Date & Time C()llected 01/25/91 10:18.00 

OMM ANALYZED 02/12/91 FACTOR ___ 10 

COMPOUND 
Chlordane 
Endrin 
Heptachlor 
Lindane 
Methoxychlor 
Toxaphene 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA c not analyzed 
BDL = below the required detection limit. 

UNITS __ .lillL! 

RESULT DET L:MIT 
BDL 5 
BDL ! 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 10 

C .. tegory 

VLRIFIED __ ,lHM 



Davis , Flo yeS , Inc • Laboratory Analysig R"port 

Page 43 Work Order # 91-01-161 

Received: 01/28/91 Results bl' Sample 

SAMPLE 10 SP13 TANK F FRACTIOH 13A TEST CODE TCLPSV HAME TCLP SEMIVOLATILES 

ANALYST 

Date & Time collected 01/25/91 10:18:00 

HPT ANALYZED 02(19(91 FACTOR ___ 20 

COMPOUND 
1,4-Dichlorobenzene 
o-Creeol 
m-Creeol 
p-Cresol 
Hexachloroethane 
Nitrobenzene 
Hexachlorobutadiene 
2,4,6-Trichloropheno1 
2, 4, 5-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 

NOTES AND DEFINI1'IONS FOR THIS REPORT 
NA -= not analyzed 
BOL ~ belo"' the required detection limit. 

UN ITS __ .l!SL.l 

RESULT DET 
BOL 
BO!, 
BOL 
BOL 
BO!, 
BOL 
BOL 
BDL 
BDL 
BDL 
BOL 
BDL 
BDL 

Category 

VERIFIED __ ,THM 

LIMIT 
100 
10Q 
10Q 
100 
100 
100 
100 
100 
500 
500 
100 
500 
100 

,'. ~.·I 



o a vis , Flo Y d , Inc • Laboratory Analysis Report 

Page 44 Work Order I 91-01-161 
Received: 01/28/91 Results by sample 

SAMPLE [0 SP13 TANK F FRACTION 138 TEST CODE TCLPTM NAME TCLP TRACE METALS 
Date & Time Collected 01/25/91 10:18:00 Category 

ANALYST nDL EXTRACTED ______ __ 

COMPOUND 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not analyzed 

ANALYZED02f08L21 VERIFIED 

RESULT REG LEVEL 
mg/1 mg/l 

<0.05 5,0 
0.10 100.0 

0.003 1.0 
<0.01 5.0 
0.12 5.0 

0.0004 0.2 
<0.05 1.0 
<0.02 5.0 

-., 



Dav:is , Floy,l, Inc • Laboratory Analysa R"port 

Page 4S Work Order I 91-01-161 
Received: 01/28/91 Results by Sample 

SAMPLE 10 SP13 TANK F FRACTION 13C TEST CODE TCLPVO NAME TCLP VOLATILES 

ANALYST 

Date & Time Collected 01/25/91 10:18:00 

KLS ANALYZED 0lLllLll FACTOR ___ 20 

COMPOUND 
Vinyl chloride 
l,l-Dichloroethylene 
Chloroform 
1,2-Dichloroethane 
Methyl ethly ketone 
Carbon tetrachloride 
Trichloroethylene 
Benzene 
Tetrachloroethylene 
Chlorobenzene 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not analyzed 
BDL ~ below the required detection limit. 
B compound detected in extraction bl .. nk. 
J estimate below required detection limit. 
o secondary dilution required. 
X = interference - dilution required. 

UNITS __ 'e!91l 

RESULT DET 
BDL 
BDL 
BDL 
BDL 
BDL 
BOL 
BDL 
BDL 
BDL 
BDL 

Category 

VERIFIED __ J<HM 

LIMIT 
200 
100 
100 
100 
200 
100 
100 
100 
100 
100 

.< 



D a vis & Flo Y d , Inc • Laboratory Analysis Report 

Page 46 Work Order # 91-01-161 
Received: 01/28/91 Results by Sample 

SAMPLE IV TRIP BLANK FRACTION 30A TEST CODE TCLPVO NAME TCLP VOLATILES 

ANALYST 

Date & Time Collected not specified 

KLS ANALYZED 02(05/91 FACTOR ___ 1 

COMPOUND 
Vinyl chloride 
l,l-Dichloroethylene 
Chloroform 
1,2-Dichloroethane 
Methyl ethly ketone 
Carbon tetrachloride 
Trichloroethylene 
Benzene 
Tetrachloroethylene 
Chlorobenzene 

NOTES AND DEFINITIONS FOR THIS REPORT 
NA = not analyzed 
BDL = below the required detection limit. 
B compound detected in extraction bLank. 
J = estimate below required detection limit. 
o secondary dilution required. 
X interference - dilution required. 

UNITS __ ugil 

RESULT DET 
BDL 
BOL 
BOL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Category 

VEP.IFIEt. 

LI'IIT 
'.0 

5.0 
5.0 
5.0 

10 
5.Q 
5.0 
5.0 
5.0 
5.0 

..... , ,. 



Oav:ls & Flo Y CI , Inc • 

Page 47 
Received, 01/2B/91 02/20/91 09:21.39 

CRARLE!1TON NAVAL BASE 

DEFINITIONS AND EXPLANATIONS: 

1. THE .. X .. INDICATES A MATRIX INTERFERENCE WHICH MAY REQUmE 1\ 
DILUTION OB: WHICH PREVENTS THE REPORTING OF A RESULT. DETECTION 
LIMITS HAVE BEEN ADJUSTED WHERE APPLICABLE. 

Laboratory Analysis Report 

Work Order # 91-01-161 



l...-
I ' , . or __ 

Chain of Custody Form 
616 East DUX'Bt' Street, Greenwood, S.C. 29646 Phone (80~1)229-Ci211 Fax' (603)229-~r644 

/ PARAJ.:ETERS / 
~ 

Col ~ 
~ ::s -
~ 

.,J 

Co I a 
RE:MARKS Co 

lso ~ 

$" v 

'CJ ~ 

f-_-l-_!-I"-LS~"'~-04'-+_- 5",a+ (74 ,,"'49) ,I I SD * 
s" ~ 

1 _____ f_!-~/~F~b~e·r--I-~-'rS,~;'~a~~~-'-'-~(~M~.~,l~'~~'7+-l--------~~I1_~I+-_1,--+__+--+_-I---r_~~~1_--I--+_--------_r~--1 
15J.f ---IS",n<: (ia."It .. s) 4-' '1 I I 

I"J~ 

1/0111 

"REUNQUISUED BY, 
(SICNATURE) 

UW-IJlIINKINII WA'I'~II 
GW-GROUND WAHR 

DATE II TUlE (S~~tTr8R:r' 
I-l.~-"ll 11'1/4-

z. I I 
Z I I 
z. I \ 

z:. , \ 

z- I 1 

2- I I 
4-

J<,M' I-u." 
I I ..". 

I ; I 

'/ I 

I 
REL:INQUISHED BY, 
(SIGNATURE) 

"Z.. I 

, 0, AT~',/I T,IIIE R;~~8JPR LA}1;'d/J l>~:~t TWE RE~IARKS 
I (J/7;ipIJy,/( !UjIj/-f) Ij:lqj; {Yfl,' 30 

{ 
I 

DATE I, TIME 

WW-WAS'l'~ Wtlnll
s 
~I'e w:_-sIlUAR~FAAIICU2UwSA1''!~E.'f1' IIll-SULll1 'AII-AUSUIW!;N'I' 'fVU!; 

nC-IlCnA ~ n IW-IIIIPINOER SOLUTION 

RECEIVED BY, 
(SIGNATURE) 

6n .... 
.... 

$0 

,So .... 
.D -
~D ,-

Iso )f': 

5n -
liD -
So -



Chain of Custody Form 

- .... . . 
P6j:O __ or __ 

010 Eu~t Durst'Street, Greenwood, S,C. 2~'046 Phone (603)229-6211 Fax' (803j229-7044 

PROI. NO, pROJECT NAME 

56-" f. "°1("""/ 'teDoI;1 110(/0//?d5t'" 

SAMPLE DAT~ 11ME 5~ ~ 
NO. 8 0 

SAMP LE DESCRIPTION 

PARAMETERS .. I 

~ 
, 

'\'~ 8 ~t 
r.. 
0 , ., . , V :{, 
0 t& {' .. ,~; ;.; 

I I 

I I 

I I 

I I 
I I 
I . I 

I I 

f I 

Z I , 
I I 

I I 

I , 

REU;~NQUISH~ED BY

iL
, DATE I TatE RECEIVED BY, REUNQUISHED BY, DATE 1'1 TIME 

(SICN ;U1JE' (SIGNATURE) (SIGI~ATUREI -:.z: ,r." ('»f. ":- /-.,,-,1 11;-!-

UW-IlII1N~lrW WAToll 
ClI'-CROUNO lI'ATF.R 

WW-WA~T~ WATt:H . fIlW-IIA~AIUJOU~ 'YI!-~:IYI SU-~UWI AU'-AUSUIIUt:NT TUUt: 
RC-RCRA SlI'-SURI'ACE lI'A1'ER'V iM-It.lI'INGER SOLUTION 

RECEIVED BY, 
(SIGNATURE) 



· . .. 

APPENDIX 2 

Floor Plan Showing Tank Locations 

\.:GH/5548.DOC 

------------------------- DAVIS & FLOYD, INC.---/ 
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APPENDIX 3 

Laboratory Analyses - Asbestos 

DAVIS & FLOYD, INC.-------



" 

.Job # 
Cilent 
Loca..t ion 

CONSULTING ENGINEERS 

POST OFFiCe OA"W£~ <4ze 

Gl=I:EE:NWOOO. SOUTH CAROLiNA 29545 

803'229-5211 

,':;'::.F:ESTDS BUl.L: SAMPLE ANAL YS I':; FEr'CiPT 

":-)54:3. (if' 
C!-I,:;F\LES ;-CtI·J t·iA\/AL BASE 
(:HROM~ PLAT'ING 31~OP 

CHARLESTCrJ NAVAL SHIPYARD 
C~~ARLESTJ(~, S.C. 

Clients sampl~ #: 44-\:'1 Laboratot~y sample #: 9100107 

DeEcription: P]:F'E INSULATION-WHITE.PIN.:.GLASSY.GRAINY,NONFIBROUS~ 

NONHOMOGENEOUS, WAXY 

Asbestos Materials 
1. Chr')l=-otile 

AmCl=.ite 

4. 
Tt'emol i tE 
Hctinc,lite 

Other Components 
1. 

4. 

6. 
/ . 

Cellulose Fibet~s 

Mine~2l ~ioal Fiber~s: 

Fet~lite 

t1 j_ C2 

E:inde~~ 

Other' 

Estimated Percentage 
00 
00 
00 
00 
00 
00 

Asbe5to~, Tot'!!!.l: (; 
Estimated Percentag~ 

05 

/1;1 

()(j 

70 
iO 

OthEt" ... Tot2.1: 100 

Comments -- The Method used was PLM/DS. 

Samp 1 ed by: 
Aff i 1 ia.tlon: 
Analyzed by: 

~;:i9nc..tUt"'e -
De,te: 

L~bGt·atory EPA No.: 

r,f"'\r, ,,,_., ........ , 
=-i...1t:" n r Lc.r, 

DAV IS" FLOYD, InC. 
Elizabeth I. Culbertson 

f.L ~.wu~.Q~~ __ 
(11 /30/91 
4788 

L~b~ratDt~v NVLAP No.: 1410 

It--ICE: This te3i; mL'~t not he I~sed to claim product endot·sement by 
.. ·,-A~' Dr- s<;:ency e,f t~l~~ :J. S_ Go'.et-·nment -3n,j t-el;:.-\tes:. only to tho:? ::::.2mple 



L.oc~.tion 

CONSULTING ENGINEERS 

GRE.E.NWOOO, SOUTH CAROLINA 296 .... 8 

803· ZZ9· 5Z" 

CHARLESTor~ NAVAl_ BASE 
CHF'Oi1F.:: F':'_A T I N[; SHGF-' 
CHARLESTON NAVAl_ SHI?YARD 
CHAF::L_ESTCJN! ~;. C. 

Client~ sample #: 44-Ci~ Labo~atory sample #: 91001(J8 
Sample D2te: 01/:5/91 
D2SC~iptiQn: HARD JOItJT-7AN.~ItJ~:~GRAY,GLASSY~GRAINY,NONFIBROUS.WAXv. 

rJ;Jr-JHC.!!·10GEt·JEOUS 

1. 
..:.:.. 

. ..:, . 
4. 

6. 

Mater"ia 1 =. 
eh ~"ysot i 1 e 
Hrr.Dsi te 
Ct"ocidol i te 
Anthophyllite 
Tt"emo 1 i te 
ActinolitE 

Estimated Per"centage 
00 
00 
00 
00 
00 
00 

Asbestos Total: (. 
Other Camp~nents 

1. Cellulose F ibet's 

4. 

7. 

Mineral W801 Fiber~: 

Pe,-"lite 
t"1icc:~ 

B i \Ider' 

Othe~-' 

Comments --- The ~ethod used ~2S PLM/DS. 

Sampled by: 
Affiliation: 

Estimated Percentage 
10 . ~ 
1. ... 1 

00 
0(1 

00 
65 
10 

B08 HYLEF: 
DAVIS & FLOYD~ INC. 

Analy::::ed by: El izabeth ·1. C' .. Jlbet'tsor; 

C'" "rr,. (\ r).n I 
rJ_ '~c""·Wk'V',_ ==---

D2.te: 01/30/So'1 
L2bOt~2tory EPA No.: 4788 

L_aboratot'Y NVLAP No.: 1410 

~JTICE: Thls test must not be use~ to claim oroduct endot'sement by 
~v'.AF' Dt- .,.::.';el-:c~./ Cof the U.'3. Govet-·n::ler.t 2.nd t"'=-12tes only to tho? '5-=-.ITiDJe 

,tee 3i:ci i;jen~:i-iej a=,,=,'.-'o?, 



.-
• 

CONSULTING ENGINEERS 

POST OF"F"CE DRAWER 428 

GR.Ee::NWOCO, SCUTM CARet-INA 29548 

80.3-229'521, 

ASBESTOS BULK SAMPLE ANALYSIS REPORT 

:~:-;4t~. (10 
CH~RLESTON NAVAL BASE 
CHROME 0LATING SHOP 
CHARLESTON NAVAL SHIPYARD 
C.·lAR~ESTON! S.C. 

C:i.c:~f".ts -~.;:._m~-lE t.f: 44--03 

Sa~~le I)~~E: 01!~5/91 

Labor~tory sample #: 91(ll)1 1)q 

De~c~iDti~n: F'!PE INSULAT!ON-WHITE,GLASSY~GRAINY~NONFIBROUS,WAXY. 

A~bestos Material~ 

1. Chr'Y50tile 
-:. f-\,':!O-;:·l t e 

Cr'Dcidolite 
4. 
s. 
L 
'--' . 

Anthoc.hyllite 
T~"emo 1 i te 
Actineolite 

Othe~~ Components 
1 • 
~, 

~. 

• ..:, 4 

." -. 
,~ 

~' . 
·b. 
,. . 

Cellulose Fibers 
G la:c.=.:::. Fiber's 
Mi~et~al Woo! Fibet·s: 
!='et~litE? 

r1:i.c-=-_ 
E:incet-
CJthe~~ 

NONYDI"1DGENEDUS 

Estimated Percentage 
00 
00 
00 
O(J 

0(1 

00 
As~estos Total: 0 

Estimated Percentage 
05 
15 
00 
00 
00 
70 
10 

Other' Total: 100 

Comments -- ThE Method used was PLM/CS4 

Samoled by: 
Affili2.tiorr: 
Analyzed by: 

Signatu.t-'e -
Date: 

Laboratory EPA No.: 
Labot~atot-.y NVLAF' No.: 

BOB HYLER 
DAVIS ~~ FLDYD, INC. 
Elizabeth I. Culbertson 

(' L7-/J.SL. .tC.J.L-,~ 
01/30/91 
4788 
1410 

f (ICE: This test mu:;t nDt be used to clCl.im pt··oduet endat-'sement bv 
IVLAP or- Boencv of th~ lJ.S. Government and relates only to the 5a~p]e 
• 5teG a.r:·j- l.je~ltl.,°iec 2LJCr'o"':::::·. 



, , 

Jot. # 
Client 
LDC a t i Co 1-, 

CONSULTING ENGINEERS 

GREENWOOD. SOUTH CAROLINA 296<48 

e03-ZZ9-S2'1r 

ASBESTOS BUL~ SA~PLE ANALYSIS REPORT 

CHARLESTON NAVAL BASE 
CHROME PLATING SHOP 
CHARLESTON NAVAL SHIRYARD 
CHARLESTON~ S.C. 

Cl ients s';imp Ie #: 44-<)4 Laboratory sample #: 9100110 
S~mplE Date: ()1/2S/91 
Desct~jption: HARD JOINT-TAN,GRAINY,GLASSY,NONFIBROUS,NONHOMOGENEOUS~ 

vJ(~X").' 

Asbestos 
1. 
'-, .... 
~ 

"-' . 
4. 

b. 

1·1 a tet-· i a1~. 
CrH"'y,=,ot i 1 e 
Amosite 
Cr'oc:idDlii.::e 
Anthophyllite 
Tr"'emo 1 i te 
Actinolite 

Estimated Percentage 
00 
0(1 

00 
00 
00 
00 

Asbestos Tot,:;"l: 0 
Ot~et- Comp~nents 

1. 

b. 

Cellulose Fibers 
GJ.-::'~5S Fiber'=-
Mineral Wool Fibers: 
F'e~-'lite 

1"1 i C2. 

Bindet-· 
Othet-

Estimated Percentage 
15 
15 
(;0 

00 
00 
60 
10 

Other"' Total: 100 

Comment~ -- The M2thod L'sed was PLM/DS. 

Sampled by: 
Affiliation: 
Analyzed by: 

SignatLtt"e -
Dc.,te: 

Labot·atory EPA No.: 
Laboratory NVLAP No.: 

BOB HYLEF: 
DAVIS ~ FLOYD, INC. 
Elizabeth I. Culbertson 

G-..:,~~,~~ 
01/30/91 
4788 
1410 

II"ICE: Thi~ test must rot be IJsed to claim product endorsement by 
,rJ! .i=1F' Or" :"9""-';-;cy of the Lt. S. C30\-'et"'nment and t"elates only to the samplE 



, . 
~. 

i 
J.E)mris & JFlot!b. jJnc. 

CONSULTING ENGINEERS 

POST OF"FICE ORAWER 4Ze 

GREENWOOD, SOUTH CAROLINA 296<4e 

S03'ZZ9-SZII 

ASBESTOS BULK SAMPLE ANALYSIS REP~RT 

.Job # 
Client 
Lece, t:L on 

5548 M 0(\ 
CH~R~E3TON NnVAL BASE 
CHROME PLATING SHOP 
ChARLESTON NAVAL SHIPYARD 
CHARLES1-ON, S.C. 

Clie~t5 sample #: 44-(15 
Sample Date: 1)1/25/91 

Laboratory samole #: 91()()111 

~escription: FLOOR CQVERING-GREEN,~ARD,NONFIBROUS.HOMOGENEOUS~WAXY 

Asbestos Type(sl F'! esent: 

AsbestoE Mater'ials 
1. Cht"ysotile 
,h" Amosi te 

Cr"'oc idol i 1.:e 
4. Anthophyll i te 
5. Tf'emolite 
6. ActinolIte 

1. 

4. 
~ ..,. 
6. 
7. 

Cellul~se Fiber"'s 
Glass. FibE~"5-

Minet"'a: ~oo~ Fib~t .. s: 
;:::'E?t--l i te 
t1icEo. 
F:Jnder' 
C!ther'" 

Estimated Percentage 
00 
00 
00 
00 
00 
00 

Asbestos Total: 0 

00 
')0 

17 
Other' Total: 100 

Comments -- '-he Met!lod used WaS PLM/DS. 

Sampled by: 
A f f iIi Co. t i on : 
Analy::ed by: 

SignatLu'e -
D2,te: 

L2bot~atot'Y E~'A No.: 
Laboratory ~JVLAP No.: 

BOB HYLEF: 
DA("JIS ~~ F'--.OYD, INC. 
Elizabeth I. Culbertson 

D~~,-,0_.0.J1~~.L ___ _ 
01/30/91 
4788 
1410 

C "ICE: This test mU5t not be used to claim product endOt'sement by 
V~AI~ Gt' ~gE'rlC.' of tne lJ.S. GQVet'n~Ent and t'e~.ates only· to the sa~ple 
£ teci 2rlC Ij2~tifled 2tOV9. 



,,·-1 

I I 
I 

CONSULTING ENGINEERS 

POST OFFiCe DR"WCR ... ze 

GREENWOOD. SOUTH CAROLINA 296<48 

803'229'52'1 

ASBESTOS BlJL_!' SAMPLE ANA~YSIS REPORT 

5548.0(; 

C'l i er!t CHAF'L_ESTOI,J j'JAVPiL BA,::-)r:~ 

Location C~ROME ?LA-rING S~iOi-' 

CHARl_ES1-ON NAVAL SHIPYARD 
CHARLSSTC!~~ S.C. 

Clients sam~le #: 44--(16 
Sample Date: 01!25Iq] 

Description: PIPE INSULATION-W~ITE.GLASSY,SRAINY,NON~IBROUS!WAX 
r,~ DI··~HC;rT10GEN~D·,-! 2. 

Asbesto=-
1. • 

4. 

6. 

11ater'ia.ls 
Ch t-·ysot i 1 e 
Amo5.ite 
Ct~OC idol i te 
Anthophyllite 
Tt""emc,l i te 
Actinolite 

Othet~ Compone~ts 

1. Cellu!c,SE Fit'~!-"'5 

~. 

5. thea 
E::.. nder-

OthE'-

A~:;.be·~i;os 

Estimated Percentage 
(H) 

00 
00 
00 
00 
00 

Estim~ted P2r~centagE 

20 
15 
00 
00 
00 
55 
10 

Other' Total: lOO 

Com~el,ts -- The Method used was F'LM/DS. 

Sampled by: 
Affiliation: 
An,:..ly::ed by: 

SignatUt~e ,
Date: 

L3bot·ato~y EP~ No.: 
Laboratory NVLAP No.: 

BOB HYLER 
DAVIS & FLOYD~ Ir~C. 

Elizabeth I. Culbert~cn 

01/30/C;'1 
47.98 
1410 

I ICE: This test ml_ls1:-- r,ot be used to claim pr'oduct endor'sement b~,i 

J\'LAF' C;f' ~_;;E:':iC>' 21 t"t? U.';:. Go\'et-·rtl1lent 2l.nd r-'e12,tes only tc the s.E<.mplE:
ted 0n~ j~~~tified et'~'~E" 



, 
• 

1 

Job # 

Cli,E'n~ 

Loc..:<.t i-:J!'. 

CONSULTING ENGINEERS 

CREENWOOD. SOUTH CAROLINA 296<48 

803-229-5211 

ASE:ESTOS BUll: SAMF'L.E ANALYSIS REPOf':T 

CHARLESTON NAVAL BASE 
CHf':OME PLAT I NG SHOP 
CHARLESTON NAVAL SHIPYARD 
CHAF:l,ESTlJiJ, S .. C. 

Cli2nts sanlple #: 44-i)7 Laboratory sample #: ql0()11:~ 

Sample Date: ('1/25/91 
Descri~tjon: HASD JOli~T-TAN.GRAINY~GLASSY,FI8ROUS,NONHOMOGENEOUS, 

w{~ X'y' 

Asbestos 
1. 

3 .. 
4. 

!'1a te~-' i 3.1 s' 
Cht"'ysot i Ie 
Amos-ite 
Ct"'ocidolite 
An thc'prlY 11 i te 
Tr~emcl ~ i te 
Actincli'te 

Estimated Percentag~ 
00 
00 
00 
00 
00 
00 

Asbestos Total: 0 
ethel"' Component~, 

1. 
2. 

4. 

b. 
-;l .. 

Cellulos~ Fibers 
Glass ;::iber-s 
Minerel Woc)l Fibers: 
Pet"'} i te 
f"'!:'" c Co_ 

E:indei-· 
Oi:"het"' 

Comments -- The Method used was PLM/DS. 

Sa.mpled by: 
Affiliation: 
Analyzed by: 

Signa.tu~~e -
Date: 

LabQ~atot'Y EPA No.: 
L2bor~tory NVLAP No.: 

Estimated Percentage 
20 
15 
00 
O(! 

00 

10 
100 

BOB HYLEF: 
DAVIS & FLOYD, INC. 
Elizabeth I. Culbertson 

£L~~SU-.O. C"tl~~~ 
01/30/91 
4788 
1410 

H I~E: This te:;:.t mL;;;::,t. nDt be u~.ed to claim pt"'odl_Ict endot"'sen'.ent bv 
1\..'L~t-' Cor" 3c~efiC/ cf tho=: U.-;. GO'';2t''nmer-It and ~"'elate=, onl'/ to the :,E.lnlole 
f ted 3.nC- i.jE,'j"t"lf:;e,j .0,:D'::",:2. .' 



[1 i e:: t 
Loca.tlcr-: 

CONSULTING ENGINEERS 

POST OF"I"IC( DRAWeR ~2e 

GREE.NWOOD, SOUTH CAROLINA 29648 

e03'Z29-S211 

ASBF:STOS BULK SAMPLE !~t'·l':::'L,\!:'; J~:; r~:E"r: CJI'~:T 

5548 _ 0(1 

CHARLESTOt~ NAVAL. BASE 
CHROME Pl,ATING SHOP 
C:HA:=;:L_~'3TCJ: l t-,JA'·)AL SH I PYAF:D 
CHARLESTON, S.C. 

Clients s~m~le #: 44-~:!8 

Sample Date: 01;25/91 
DEscrlp~ion: ROOF MATERIAL-BLACt:.FIBROU5~HOMOGEF~EOlJS.GLASSY.WAXY 

Asbe'::.to~-

1. 

'';':'. 

4. 
e 
"-' . 
6. 

t·1ati?r~1e.ls 

Cht~ysot i l€~ 

AmDs-i te 
Cr"c'c i do 1 i te 
Ar: thophy J.l i te 
Tt-'emol i te 
A~tinol i te 

Estimated Percentage 
00 

T_" .. ' _ 
, '-' I,. ,::I . ..i. • 

f)t) 

00 
00 
00 
00 

Other Components E5tima~ed Percentage 
40 1. .., Cellulose Flbe"s 

Gi a.ss Fibet-·~ 

Miner"?1 Wool Fibers: 
F'2~"'lite 

B!nde~'" 

D"::r-:e t"· 

='0 

1 (! 

Othet~ Total: 1(10 

Comments -- The Method u3ed wa5 PLMJOS. 
S~M~'~~ W~S ASHED. 

;ICE: It-!i<:=: te<;:.t mU:;i: 

Sampled by: BOB HYLER 
P.ffiliation: 
Ana 1 y:::ed by: 

'=.ii~..ln2.tUt ... e -
D2_te: 

L2~Ot·atory EPA No.: 
L3b,::,~-at.Dt-·y N\,Lr;F' Nc.: 

DAVIS & FLOYD~ INC. 
Eli =c:~beth I. eu 1 bet-·tson 

(Jj v~f'-'J ' C-ILJ",,----
----------------------
01/30/91 
4788 
1410 

b~ us~d to clai~1 product endot·~ernent by 



)Ihutis & Jflo!! It. JJnc. 
CONSULTING ENGINEERS 

POST OF""CE ORAWCR 428 

GREENWOOD. SOUTH C .... ROLINA Z96<4B 

eOJ' ZZ9- 5211 

Job fl' 
l~l ient 
Location 

Ci~ARL[STot~ NAVAL BAS~ 
CHF:O~'E=: PL.A-:-It'..ft3 SHOF' 
CHARL.EST0TJ NAVAL SHIPYARD 
CHAi::;LE~,Tc!r'~_ s. c. 

Client:. saHdJle :tt: 4,,:+--(JS:' Laboratory sample #: 9100115 
S3mple Date: (Jl.!2S!91 
Desc~~iotion: F'OOF ~L_ASHI~1G-BLACV~NONF!BROUS,HOMOG~NEOUS,SILKY,WAVY 

Asbestos Materials 
I. Ch~-'ysotlle 

'-::. Amo3ite 
. .,.: ... Ct-'oc:iC:olite 
4. Arthoph:.ll:. te 
5. Tr"'~rrl':Jlite 

6. Hctinc·lit:::-

Other ComDonent~ 
H3bestos: 

Estimated Percentage 
10 

..... _ .L _ • _ 

; f • .l ~a.l : 

00 
00 
00 
00 
00 
10 

, .. Cellulose Fibers 
Estimated Pe0centage 

00 

6. 

GTe.s-:;; Flbe~"',:,: 

Mlca 
Bind2t' 
Other' 20 

Other' Total; 9(1 

Comffients -- The Meth~j used was F'LM/DS. 
SAM~'LE L~AS ASHED. 

Sampled by: BOB HYLER 
Affi 1 i~,tion: 
An2.1 yoed by: 

Si9i1atu~"'e -
Date: 

~.2borato,·y EPA No.: 
L2bot'atory NVLAP No.: 

DAVIS ~'. FLOYD. II'~C. 

Eli=abeth I. Culbet'tson 

01/::,0/91 
4788 
1410 

YICE: This te~t mLlst n~t be used t(J c]aim product endor~ement bv 
J'VLAf' c,~-· ~("~enc,-' (_),0 the :_.? G::".er--nment B,nd t-·ela.tes onl'.' tc! tr',p s3~'.;::lle 
;f 5tec! anc'- i(j'::::::i'[_:!.71e.= ;;.~,=,=,'_-,? -



CONSULTING ENGINEERS 
POST OF"F"ICe: DRAWER ~2e 

GREENWOOD, SQUTt-! CAROLINA 296048 

803-2Z9-5211 

ASBCSTOS BLJLt SA",lF'LE ANALYSIS F:Er'[;!~'T 

5548. (Jf) 

CHARLESTON NA\'AL BASE 
CHRmlE F'LA T I NG SHO~' 

CHARLESTON NAVAL SHIPYARD 
CHARLESrOtJ, S.C. 

Clients sample #: 44-10 Laboratory sample #: 91ClCll!6 
Sample D&te: 01/25./ °1 
Description: ROOF EQU!F'MEr~T FLASHING-BLAC.(~NONFIBROLIS,HC!r10GE!~EQ~S" 

Asbestos Materials Estimated Percentage 
1. Ch,'ysotile 10 

'"":I Ameosite 00 
....,: .. Ct~ocidolite 00 
4. Anthophylll te 00 
5 .. Tr"emalite 00 
6. A.ctinolite 00 

Dthe~ Compo~ents 

1. Cellulose FibeTs 
2 .. 
. .,; ... 
4. 
= ,_, e 

,~. 

7. 

G18.55 Fibet--s 
Mlneral Woo] FiberE: 
F·er··~.itE 

t1 i Co 
E: 1 ndet-
Othe~-

Asbestos Total: 10 
Estimated Percerltage 

00 

Othet~ Tot~.l: 

10 
(l(1 

00 
00 
70 
10 
90 

Conlments -- The Metilod Llsed was PLM/DS. 
: SA~F'~E WAS ASHED. 

Sa.rnp 1 ed by: 
Affiliation: 
An2.1y::ed by: 

SignatLl,"Le -
Date: 

Labat"atory EPA No.: 
L~t:ot~story NVLAP No.: 

BOB HYLEF: 
DAVIS ~ FLOYD, INC. 
El izabetr-. -r. CLtlbe,'tson 

~,L<..._~""-'-k_J .QJt-.. h; 
01/30/91 
4788 
1410 

1rICE: ThJ.~ te-::,t- iTJl_!st !lut be used to claim pt~odLtct endot"seme:it by 
~\..'LAF· [:It" d~'(:,nc:- e,f' l::.::110':' !I.?-. GCo\et-nmt2nt 3r:d t"'elatE5 c,nly to the sc'1mple 



DAVIa I, FLOYD 
P.O. Dr~,ver 420 

Groonvood, BC 29640 
(003) 229-521l 

Cl 

Sample Description of 
ID # Sampled Material 

44- 01 1J;;."cp P,P" />JSUL.ATI04 

(POLLl1lE~2 
,g·oL J\+,' q, HAgD -Jo'>.1T 

4.4·03 ?:(I> P'Pe /iJ5vLATION 

(f'owDe~) 

4.(·04- ~:;.'.p HAI2!> ...JOINT 

44-05 F"Loo.e. Cc,vERJN(, 

4.4-0(" I"<\> P,Pe / .. .,Ul. ATI ON 

(PowblO~l 
4-4. -0 1 1 "¢ fi 1\/2.1:> ..J OI>JT 

44-08 "F(OOF i'I1ATEf2IAL 

44-01 -) 
kooF FLA SI! 11-1(1 

, 44 ·10 R"o~ EqvIP~~c"'T 
i=(..I\S Ii {;.Jc, 

Released By Date 
(signature) Released 

Building Name :CIlf.O"'f 11..471,.]6 S;f-op 
Building Addre~MLE:5roN NAVAL .S!/IPWl4P 

fdjAet£sraAi , ~c. 

· "~.-1 

Building Number:~~~~~ __ ___ 

Build~nc,J Owner: ----'1M,zLE..,~~ AYAL .])856 
Collect~on Team:~~~~~~~ __ ~~~ __ ~~._~ __ ~ __ ~~~ __ ~~~~~~~ __ ~--v 
A K P L' E LOG C H A I NOr COB TOO Y 

Photo SampJLe Site Da t:e/ Mat'l ouantity 
No. Location Time ID # Sq Ft Ln f't Each 

114-01 CLI:ANI/J C, KOOM - iJ(i XT 10 01- 2!, - 'II 
lANK. "4-5 oR: 2. 0 

77<\· 02. eLi: AN I >lei "RoOM - Ait;>7 To 01· 2:5 ''11 

TAN I<. d4.5 ol/: 2. 5 
77t+- 03 C" QOME' ilATINq R""., - 11-1 6/-ZS·QI 

FRONT 01' TiiNK "IZ. ali': 50 

174--04- C~~OMe A..ATltJ(, R.oM- IN o{· 2.'5·'11 
FRONT OF TA';I( 1t'12 0ll: !j5 

774-05 CLr:A/'JI!Jq ROOM - NEq /0 OI-2.5- ci( 
" 

J"'NK. d 41 0'1: {O 

114-0«. o£"''''., E/'JTlIL. PLA TtN~ o/-zs.·ql· 
KoO,,", - AT t:NI1:J 01" '7ANI( 

D'l:,~/ .,. 2.5 

774-'°1 O"' .. A",GIJTAC .. I=1.AT''''(7 Ol-ZS-GI 
"R00"1 - AT GN'b OF TitNK. 

cr 2. 5 o~ '. ',2 'i 

774--08 1;'ooF . iJE A fI. ACCeSS 01-2.5 .. 91 
LA DPfi'R. 10: Z.5 

774. 0 '1 KOOF - JJeA ~t CEIJrfi'(?. OI-lS·'l1 
OF I2IC.HT "'//tlL 10: 3:\ 

774-10 "RooF - Nfi'A fI. Cel'JTE 1!. OF 01- 1.5 -'; 1 
LtEFT WALL kT Scev813~ 

10.' 3'1 ])vC: T 

Delivery Received By .Co, / Ac,Jency Date Condition 
Method (Signature) Affillation Received Noted 

.. 
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APPENDIX 4 

Cost Estimates 

\.IGHj5548.DOC 

'------------------------- DAVIS & FLOYD, INC.-----



.... 

N"VFAC 110un (1·781 

I COST ESTIMATE 
,DATE 'R:PARED I SHEET SUVlIlnitl NAVOOCJ($ ;;4/7 'rld']4 IJA 1 OF 6 4-16-91 , 

ACTIVITY AND LOCATIO~ CONSTRUCTION CONTRACT NO. . IO£NTlflG,t!,TlON HUMBER 

D-W1LESlU'l NAVAL SKIPYIIf{) 
ESTlMI~TED BY CATEGORY CODE NUMBER 

PflOJECT TITLE DAVIS & FLOYD, OC. 
EN\IIflJ'MNfAL S11.DY-llJILDD13 44 (81)uTICN STATUS OFLfGN I JOB ORDER NUMBER o PIED 30'1' 0 100'110 o FINAL DOth., ISp«;fyl 

-. 
ITEM DESCRIPTION 

~YANrITY MATERIAL COST LABOR COST ENGINEERING ESTIMATe-
NU"'IUE f1 UNIT UNlleaST TOTAL UNIT COST TOTAL UNIT COST TOTAL 

A93ESlDS FIE ~DV AL 

STEA'-l LINE CN (lJrsIDE OF BJILDlNJ 20 LF $12.m $ 240 $24.m $ 400 $ 720 

R:l:FlNJ MliTERrAL 2.625 SF $ O.ffi $1,575 $ 2.40 $6,30:) $7,875 

PS3ESlDS fB1lVAL = 9J3TDTAL $8,595 

---

. 

. 

SIM OIOS-li-OIO-lJ}5 



... 

NAVFAC 1101Jn ('·781 
S<JNfT~N NAVOOCKS 24" II'td '}f I lA I OATE PREPARED 

4-1&-91 2 OF 6 I SHEET COST ESTIMATE 
ACTiVITY AND LOC'" liON CONSTRUCTION CONTRACT NO. . IDENTIFICATION NUMBER 

GWUSltN NAVAL 9{IPYJIS{) 
ESTIMAHO aY CATEGORV CIODE NUMBER 

PROJECT TITLE DAVIS & FLOYD OC. 
ENVIIlN£fTPL SllOY -BJILOJm 44 DEMJlITIal STATUS OF DESIGN o PEl) 0 Jell' 0 ""'" o FINAl. D DIMt ISp«lfyl 

JOB ORDER ~IUM8ER 

ITEM DESCRIPTION 
QUANTITY MATERIAL COST LABOR COST ENGINEERI~G ESTIMATE 

NUMBER UNIT UNIT COST TOTAL UNIT COST TOTAL U .... ITCOST TOTAL 

It bI ALLA DCN 

INSTPLL CIlUJIT 11) ffiJA PPNEL 1 LS ~,774 $2,428 $ 6.£U2 

81PENSICN £RIIX;E FOO a:NJJIT 1 EA $ 300 $ 300 $ 640 $ ~ $ 1,200 

9.HffiT SEWS Fal CINJJIT 3 EA $ 00 $ 100 $ 340 $1,020 $ 1,200 

---
F£LOCATE 2" STEflM l1NE :BJ LF $16,,63 $2,495 $22.19 ~,328 $ 5,823 

IlSIAII ATICN WTOTPL $14,425 

, 

. 

. 

" " " SIN 0105 t1 010 1335 



...... 

NAVFAC 1101Jn 11·181 
$Up.l"Jrolf NAVOOC/(S ;;4/, .,,<114/110 COST ESTIMATE I DATE PREPAREo 

4-16-91 OF 6 
ACTIVITy AND LOCATION CONSTFIUCTION CONTAACT NO. . IOENTlFICAnO~ NUMBER 

QW1l.ES1U'1 NAVAL SlIPYM{) 
ESTIMATED BY CATEGORY CODE NUMBER 

PROJECT TITlE DAVIS & FlOYD, OC. 
ENv'I/tN1NfAL STUlY-BJILDIN.; 44 DfNJUT10~ STATU~i OFOSIGN o FINI'L 0 O,h.r ISp«ifYI 

JOB OADER NUMBER o PEa 30"lI0 0 100'110 

aUANTITY MATERIAL COST LABOR COST ENGINEERING ESTIMATE 
ITEM DESCRIPTION NUMBER UNIT UNIT COST TOTAL UNIT COST TOTAL UNIT COST TOTAL 

DfNJUT1~ 

CXNlJIT 

3/4" C 2,1!'il Lf $ 2.70 $5,W) 

1 1/2" C 200 Lf $ 4.39 $ 878 

311-4" C 200 Lf $]0.98 $2,1.96 

1" C 900 Lf $ 3.72 $3,646 
--

1/0 o:PPER CJ>8l£ EllS 18 elf $ 3.ffi $ 65 

aXJ t'rn ClJ'PER C.ABl£ EU) 15 CLf $ 3.ffi $ 54 

aXJA t1X: 9:m~ 1 EA !£jm $ aXJ 

I-.'lREWAY 

12"x12" 10 Lf $24.00 $ 240 

6"x6" 35 Lf $14.00 $ 490 

24"x18"x6" JJ\CTICl'I OOX 1 EA • $65:00 $ 65 

FIRE IIl.PfI'1 PtJLLRlX 1 EA $36.00 $ 36 



---
NAVFAC 110nn 11·111 
SUp.f1N" NA. VDOCKS ]411.r>d 14 "A COST ESTIMATE I DATE PREPARED 

4-16-91 I SHEET 4 OF 6 
"'CT1VITVAND LOCATION CONSTI~UCTION CONTRACT NO. . I IDENTIfiCATION NUMBER 

GW1l£SlW NAVAL S-DPYJIffi 
ESllMMED BY . C"TEOOR':' CODE NUMBER 

PROJECT TITLE DAVIS & FLDYD, m::. 
El'NIlU'M:NTAL S1lDy-rurLDn~ 44 DGtlLITICN STATUSOFOSIGN o PI:O 3D"" 0 100'1 DF'N"l o Other ~Sp«;rrl 

JOB ORDER NUMBER 

QUANTITY MATERIAL COST LABOR COST I ENGINEEA''''IG ESTIMATE 
ITEM OESCf;IPTION NUMBER UNIT UNI'r COST TOTAL lJNI- COST TOTAL UNIT COST TOTAL 

DGtlLII1Cl'J 

LIG1TS 

HIG1 M5S..RE 9:IlIlM HI(HlAY 6 EA $l00.m $ 648 

HIG1 MSSJ1E 9:IlIIlM WllLLPJlIJ(S 3 EA $ oo.m $ 100 

FL11l'£9:ENT B EA $ 4B.m $ 3B4 

--
3GA DI~ECT 16 EA $ 76.m $1,216 

8JA DI9JNJECT 3 EA 9Ol04.m $ 312 

2CDA, 10JA, 125A PPNEl.fIJJlHlS 3 EA 904&l.m $l,3&l 

STJlffitR-WALL m.NfED 2 EA $ 96.m $ 192 

CABLE Ell3 - 1/0 1 8()) LF $ 3.00 $6,480 

Ell3 ElPffi - 4x1/4:<3 1"il IF ~~ 35.m $S.2&! 

Ell3 ElPffi - 4x1/4:<4 00 IF $ 41.m $2.400 

, . 

S/IC OlOS·LF-Olo·rn5 



NAVfAC 1101ln 11·781 
SUPffTrdfl' NAVDOCKS 14" ,t1d 14 "A COST ESTIMATE I DATE PREPARED 

4-1S-91 i SHEET 5 OF 6 
ACTIVIT'!' MW LOCATION CONSTRUCTION CONTRACT NO. . IDENTIFICATiON NUMBER 

GWlLESTIl'J riClVAL 9ill'YIlRJ 
ESTIMATED BY CATEGORY COOE NUM8ER 

PROJECT TITLE DAVIS & FlDYD I ThC" 
ENVIfU\MJIT AL SltDY -BJILOW; 44 DE!1JlJlICl< ST",.TUSOFL~rGN 

~r PEO 30'4 0 100'4 o ,FINAl. Doom ISp«ifyl 

.AlB ORelER NUMBER 

ITEM DESCRIPTION 
QUANTITY MATERIAL COST LABOR r.OST ENGINEERINGFSTIMATE 

NUMBER UNIT UNIT COST TOTAL UNlfeOST fOTAl UNIT COST TOTAL 

OlH:unCJ~ 

DI9'\lINTllN3 & Cl.EJlNIJ'l; TI'N<S 40 EA $ 3SJ.00 $ 14,4(l) 

F\J'1E HIC6 & W:;TS INSIDE Xl EA $ 3SJ.00 $ 10 Em 

Il.C1WJK & FIlNS rn RXf 15 EA $ 240.00 $ 3,ffD 

I'1NFJ\ILS & ~'1S 500 LF $ 5.23 $ 2,615 

MI~L~Erui ITfM3 $6,cm.OO $ 6,cm 
--

PIl'II'-b 500 LF $ 4.00 $ 2,4(l) 

H'rffiJ-SIW BLASTm:; WALLS, ETC. 9,500 SF $ 3.SJ $ 34,200 

VP£JJJo1lN3 OOlRIS 8 HR $ 100.00 $ 1,440 

ffiI'NE fB.ITAL 8 If1 $ 120.00 $ 9ED 

LIFT TRJ)( fB.IT AL 16 If1 $ SJ.OO $ 9ED 

DI9'OSAL OF ALL MAlERIALS PS W\ZJlHXlJ; WASTE 65 1m $ 38J.00 $ 23,4(l) 

Tf\IlN9U!TATIrn TO DI9'OSAL Sill 5 I.IWJ $ 68J.00 $ 3 :m 

OO'IJLITICl< OF EWIY BJILOW; 44 55:1 Cf $ O. '0 $ 17 820 

DI9'OSAL OF BJIWW; MATERIALS 25:1 C{ $ 45.00 $ 11,29) 

. 
DEMJLITIrn 9J3lDT AL $165,692 

$1> OIOHf-OIO'1Jl5 



·. ' .. 
NAVfAC noun tHel 
s"P.,W<itl NA VDOCKS 24 fl."d]4 tlA COST ESTIMATE I 

DATE PREPARE:> 

4-16-91 I SHEET 6 0' 6 
ACTIVITY AND LOCATION CONSTRUCTION CONTRACT NO, IOt:NTlfIC",TlON NUMBER 

(},A~LESltN NAVAL SKIPYJlHl 
TsTiMI~TED BY CATEGORY CODE NUMBER 

PROJECT TITLE DAVIS & FLO'YO, OC. 
ENVIfI.:NoBffAL STUlY -BJIlJ)m:; 44 OO1lLIITCN STATUS OfLfGN 

~ PI:O 301l D 100"4 DflNAL o Oth.r l.$pft'llyl 

J08 ORDER NUMBER 

QUANTI y MATERIAL COST LABOR COST ENGINEERING ESTIMATE 
ITEM DESCRIPTION NUMBER UNIT UNrr COST TOTAL UNIT COST TOTAL UNIT COST TOTAL 

PS3ESTOS R81lVAL SLllIDTAL $ 9,595 

INSTALLATICN SLll1DTAL $ 14,425 

OO1lLIITCN SLll1DTAL $165,692 

IDTAL a:N311U:TICN $1BB,712 

IlIXlrnCNAL TEST1N3 BY ClJ'ITRl'CTOO $ 2O,(DJ 

mTAL PfOJECT aJST $203,712 

. 

S/~ OlOS·U-OIO-133S 



.. 

COST ESTIMATE 
NAVFAC noun (1·781 
SUlJflwdn NAVOOCI(S ]4f' ,no ]-4IlA I DATE PAEPAFIEO 

4-16-91 I SHEET 6 OF 6 

ACTIVITY ANO LOCATION CONSTRUCTION CONTRACT NO. . IDENTIFICATION .... UMBER 

GW1lESlU'J NAVPL ~HIPYJlHJ 
ESTlMI~TEO BY CATEGORY CODE NUMBER 

PROJECT TITlE DAVIS & FLOYD, OC. 
ENVIfU.Mj-ITPL STUlY -MLDJN3 44 DEM:lLTIICN STATU50F

O
SIGN 

~ PI:O 30"4 0 1~ o FINAL 0 Olh" l$p#('if", 
JOB ORDER NUM8ER 

QUANTITY MATERIAL COST LABOR COST ENGINEEAIt~G ESTIMATE 
ITEM DESCHIPTION NlJMOER UNIT UNt" COST TOTAL UNIT COST TOTAL UNIT COST TOTAL 

A"1lESIDS FfrlJVPL SJ3TDTAL $ 8,595 

INSTPLLATIDN 9JlTOTPL $ 14,425 

DEM:lLITIDN SJ3TDTAJL $l65,ffi2 

TOTAL CThSTRCTIDN $188,712 

PmITIDNPJ.. 1ESTJN; BY 0DNJRACTffi $ 2Q,aD 

TDT PL PfWECT OOST $200,712 

. 

SIM OlOHJ-OJO-lJ3S 



APPENDIXP 

"-.. SUBCONTRACT LABORATORY QAlQC PLAN 



Will be submitted when a laboratory is selected. 



APPENDIXQ 

RESUMES OF KEY PROJECT PERSONNEL 



WILLIAM D. BACKUS, RG, CHMM 
GEOLOGIST 

EDUCATION: B.S., Geology, Memphis State, 1985 
A.S., Calculus, Shelby State, 1983 

CERTIFICATION: 1991, Registered Geologist 
1991, Certified Hazardous Materials Manager 

EXPERIENCE: 

• Mr. Backus has a diverse background in the management, design and 
h-nplementation of geophysical techniques at uncontrolled haza...rdous 
waste sites. 

• Project geologist and author of an RFI Work Plan to investigate a 
Naval Weapons Industrial Reserve Plant. SWMUs investigated include 
a permitted OB/OD in operation since 1942, several pink water 
treatment ponds receiving various explosive fuel wastes including: 
triamino-trinitro-benzene (TA TB), trichloro-trinitro-benzene (TCTNB), 
trichlorobenzene (TB), toluene, ammonium nitrate, and ammonium 
perchlorate. Several SWMUs required UXO screening prior to intrusive 
field activities. 

• Managed the site investigation and multi-million dollar 
CERCLA removal at a wood treating facility involving creosote, 
PCP, and CCA wastes. Field tested a new immunoassay 
technique to screen soil samples for PCP content. 

• Project geologist and author of an RFI Work Plan to investigate a 
Naval Air Station in western Tennessee. SWMUs to investigate include 
a FL.~fighti..~g Training ~~, numerous UST locations including : 
A VGAS, JP-4, Diesel, Gasoline, and No. 2 Fuel Oil., a pesticide 
storage area, several plating shops, and two closed landfills. 

• Managed the immediate removal and disposal of chlorinated 
pesticide contaminated soil and debris from two industrial sites 
in the Carolinas. Both projects were completed in less than two 
months to comply with the prohibition variance for third 3rd 
wastes dated May 08, 1992 and 1993. Each project was 
enhanced by the utilization of a unique chloride screening 
method calibrated statistically to yield total HOC concentration. 



HENRY H. BEIRO 
SENIOR GEOLOGIST 

EDUCATION: B.S., Geology, 1981 
B.S., Biology, 1986 

CERTIFICATION: 1989, Professional Geologist 

EXPERIENCE: 

• Completed a $1.5 million project at the Y -12 weapons plant in 
Oak Ridge, TN involving soil borings, groundwater well 
installation, and sampling. 

• Review and writing Quality Assurance/Quality Control 
documents, work plans and field sampling plans for military 
installations in the US with Martin Marietta Energy System's 
Hazardous Waste Remedial Action Program (HAZWRAP). 

• Designed the Tuskeegee, AL Landfill, installed monitoring wells 
and trained operators. 

• Conducted and managed field gas chromatography for soil gas 
investigations, the most recent was Phelps Collins ANG, 
Alpena, MI in October 1991. 

• Managed and supervised core drilling, rotary drilling, auger 
drilling and churn drilling operations at various sites. 



MARK E. BOWERS, CHEMIST 

EDUCATION: M.S., Environmental Pollution Control, The 
Pennsylvania State University /1988 
B.A., Chemistry, Magna Cum Laude, University of 
North Carolina - Wilmington/1986 

CERTIFICATION: Industrial Hygienist in Training, American Board of 
Industrial Hygiene 

EXPERIENCE: 

• Performed data validation following EPA Laboratory Data 
Validation Functional Guidelines for Evaluating Organics and 
Inorganics Analysis and EPA Precision and Accuracy Statements for 
alternative a.l1alytical methods. 

• Developed and implemented Quality Assurance Project Plans 
(QAPPs) for NPL Site RI/FS in Kentucky, South Carolina, Rhode 
Island and Tennessee. 

• Developed QAPPs for numerous projects under EnSafe's joint 
venture contract with the Southern Division of the Naval Facilities 
Engineering Command Comprehensive Long-Term Environmental 
Action Navy (CLEAN) program (Maryland, Virginia, Tennessee, 
and Texas). 

• Conducted analytical laboratory QA audits as part of the CLEAN 
program subcontractor evaluation process. 

• Developed QAPPs for RCRA and State driven site investigations in 
Arkansas, Rhode Island and Arizona. 

• Designed sampling and analytical program dealing with leachable 
soil cont~T!1inants (oils and solvent) at p..J\ hazardous \vaste site to 
establish rational approach to establishing remedial objectives based 
on contaminant fate and transport characteristics. 



Bowers 
Page 2 

• Drafted Health and Safety Plans for site investigations in 
conjunction with an NPL site in Kentucky, and numerous hazardous 
materials/waste sites in Pennsylvania, Arizona, Maryland, Texas, 
and Tennessee. 

• Performed Baseline Risk Assessments and Risk-Based Remedial 
Goals assessments for Federal, State and voluntary action hazardous 
waste sites. 

• Developed Baseline Risk Assessments (Human Health and 
Ecological aspects) for two NPL sites in Kentucky. 

• Assisted in the Development of Baseline and Post-Remedial Risk 
Assessments for NPL sites in South Carolina and Tennessee. 

• Performed soil sampling at pesticide contaminated sites in Arizona, 
Missouri, South Carolina and Florida. 

• Coordinated and supervised the remediation of two pesticide
contaminated hazardous waste sites (total cost $2 million +). 

• Task Order Manager for CLEAN program (DERA fund) site 
investigation at leaking UST site. 

• Employed as Project Manager/Environmental Scientist conducting 
pre-conveyance environmental audits, asbestos-containing materials 
surveys, soil and groundwater contamination investigations, 
supervising soH remediation projects, and preparing project 
proposals including budgets and schedules. 

• Coordinated and supervised the closure of underground storage tank 
systems including 'Special Waste' disposal operations. 

• Designed and conducted industrial hygiene testing programs for 
industrial clients in Mississippi, Arkansas, and Tennessee. 



BENJAMIN J. BRANTLEY, 
GEOLOGIST 

EDUCATION: M.S., Geology, (Concentration in Geophysics) Memphis 
State/1990 
B.S., Geology, Memphis State/1984 

CERTIFICATION: Registered Geologist TN (#1602) 

AFFlLIATIONS: NGWA 
American Geophysical Union 

EXPERIENCE: 

e 

• 

• 

• 

• 
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tank closures per the Tennessee Department of Environment and 
Conservation's UST Division Guidelines. 

Project Geologist for preparation and implementation of Environmental 
Assessment Plans and Environmental Assessment Reports for Tennessee 
Department of Environment and Conservation, Division of UST and the 
Texas Water Commission. 

Responsible for numerous "preconveyance" Phase I environmental 
audits to determine potential presence of hazardous substances at sites 
under consideration for commercial and/or residential sale or 
development. 

Conducted numerous Phase II and Phase III Preliminary Contamination 
Assessments. 

Project Geologist for Site Investigation of aluminum recycling plant. 

Investigation L'lvolved evaluation of potenti::\ 1 sources and pathways 
responsible for non complaint discharge levels of chlorides and 
ammonia in the plant's stormwater. Alternative corrective action 
measures were also evaluated. 



M. CHRISTINE DHORITY, 
CHEMIST 

EDUCATION: B.S., Chemistry, 1992 

CERTIF1CATION: 

EXPERIENCE: Quality Assurance 

Mrs. Dhority is a chemist knowledgeable in analytical methods, data 
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in analytical and technical data evaluation and validation as defmed 
under the Environmental Protection Agency's (EPA) Contract 
Laboratory Program, the EPA Office of Solid Waste and Emergency 
Response (OSWER) Test Methods for Evaluating Soild Waste (SW-
846), and the Navy Energy and Environmental Support Activity. Her 
experience at EnSafe includes the following: 

• Developed Quality Assurance Project Plan for Michie Dump Site 
(W.R. Grace), Michie, TN. 

• Provided data evaluation, validation, and qUality assurance guidance for 
several projects including: 

NWIRP, McGregor, TX 
NAS Belle Chase, New Orleans, LA 
NAS Chase Field, Beeville, TX 
Naval Surface Warfare Center, Indian Head, MD 
N,A.S Memp~...is, TN 
Norfolk Steel, Division of Birmingham Steel 

• Assisted in development of CLEAN Comprehensive Quality Assurance 
Plan, SOUTHDIVNAVFACENCOM. 



BARTON T. DOUGLAS, 
GEOWGIST 

EDUCATION: 

EXPERIENCE: 

M.S., Geology, 1990 
B.S., Geology, 1986 

• Designed and implemented a hydrologic investigation of TCE 
contamination in the municipal water supply of Douglas, MI. 

• Conducted aquifer pumping tests and slug tests on sites in Millington, 
TN, Indianapolis, IN, and an NPL site in Fairfax, SC. 

• Project manager for the removal and remediation of two leaking 
underground storage tanks at an auto maintenance facility in Memphis, 
TN. 

= Assisted l...i the design and construction of a groundwater remediation 
system at the TCE contaminated site in Millington, TN. Tasks 
included placement and installation of fourteen remediation wells. 

• Participated in an enviromnental audit of a storage facility in Memphis, 
TN. 

• Involved in the installation and sampling of numerous groundwater 
monitoring wells on NPL sites in western Tennessee. 



DAVID H. FELTER 
REGISTERED GEOLOGIST 

EDUCATION: B. S., Geology, Rensselaer Polytechnic Institute, 
1983 

CERTIFICATION: 1992, Registered Geologist 

EXPERIENCE: 

• Project geologist/project manager for over 85 Site Inspection, 
Preliminary Assessment, Expanded Site Inspection, and Hazard 
Ranking System reports including management of 10 HRS 
packages for Navy Installations. 

• Project geologist responsible for the installation of six deep and 
six shallow monitoring wells and eleven vapor probes for the 
RI/FS of the Brantley Landfill USEPA Superfund Site. 

• Project geologist for the installation of a total of 41 
groundwater monitoring wells in both consolidated and 
unconsolidated materials. Experience with air hammer, air 
rotary, water rotary, coring, and augering techniques. 

• Well installations include: PVC and stainless steel, two and 
four inch diameter, flushmounted and stickup, with and without 
secondary surficial casing, and open hole completions. 

• Project geologist responsible for the implementation of an EAP 
and generation of the EAR for tank (t-301) at NAS Memphis. 
Provided oversight for a groundwater investigation and 
contaminated soil removal at a boiler plant in Georgia. 

• Geologist responsible for generation of section E - Groundwater 
Monitoring Program for the Part B Application for WPNSTA 
Yorktown. 

• Geologist responsible for the design of over 100 temporary and 
permanent, shallow and deep monitoring wells, aquifer test 
wells, and clustered piezometers for an RFI at NWIRP Dallas. 



DAVID W. FUEHRER, 
GEOLOGIST 

EDUCATION: M.S., Geology, Bowling Green State University/1981 
B.A., Geology, Knox College/1979 

CERTIFICATION: Registered Professional Geologist TN #0679 
Registered Professional Geologist AR #624 

EXPERIENCE: 

• Generated 19 exploration and drilling prospects in five offshore areas in 
the Gulf of Meyico and created five regional geologic studies LTl the 
Texas Gulf Coast Basin. 

• Co-authored research and reports for the work plans on three Superfund 
sites in Kentucky and Tennessee. 

• Completed Phase I Audits at a number of commercial and industrial 
sites in Tennessee and Mississippi. 

• Responsible for geologic, geo-technical and hydrogeologic 
investigations required for permitting at a planned hazardous waste 
disposal facility. 

• Involved in the construction and sampling of groundwater monitoring 
wells in eastern Tennessee. 

• Conducted Phase II Audits involving drilling and sampling for seven 
clients in five states. 

• Supervise.d the installation of groundwater mOPitori_flg wells and 
participated in the sampling of those wells at a Superfund site in 
western Tennessee. 

• Authored one work plan and contributed to other work plans and 
projects for U.S. Navy "CLEAN" investigations. 



GINNY L. GRAY, 
GEOWGIST 

EDUCATION: B.A., Geology cum Laude Austin Peay State 
University/1987 

CERTIFICATION: Professional Geologist, TN 

EXPERIENCE: 

• On the Chase Site in Douglas, MI, Ms. Gray implemented a field 
sampling protocol to identify levels of PCBs and Chromium for a 
contractor bid package. 

• Conducted land burial site investigation at Oak Ridge National 
Laboratory to monitor for prediction and extent of transmission of 
radionuclides. 

• Prep::.red a feasibility study for Open BU!"!,l11g/Open Detonation Pa..rt B 
RCRA Permit at NAS Key West. 

• Prepared a Part B RCRA Permit and a Hazardous Waste Management 
Plan for NAS Oceana. 

• Sampled groundwater monitoring wells for hazardous substance 
contamination and supervised well drilling operations at Memphis, 
Tennessee state Superfund site. 

• Conducted continuing investigation of steel mini- mill "fluff" dump in 
Virginia to determine the areal and vertical extent of contamination by 
a listed hazardous waste. This investigation included preparation of 
remedial action proposals and their respective feasibilities. 

• Conducted preliminary assessment of DRMO storage yard at Naval Air 
Station Pensacola for hazardous waste contamination. 

• Responsible for design and implementation of various "preconveyance" 
envLron_menta1 audits to determine potenti~l soil c-ont::.rnmation at 
various sites being considered for commercial and/or residential 
development. 
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• Developed a Hazard Communication Program for the City of Memphis 
Public Works Division. These programs required compliance surveys, 
development of compliance manuals, as well as coordination with city 
officials. 

• Conducted remedial investigations at facilities for sites with potential 
soil andi or groundwater contamination involving pesticides, chlorinated 
solvents, and petroleum products. 

• Prepared closure plans for several hazardous waste storage yards at 
Naval Base Norfolk, NAS Jacksonville, and Naval Air Station Oceana. 

• Field supervision and implementation of numerous underground storage 
tank removal investigations. Field assessments include soil sampling 
and/or monitoring well installation with groundwater sampling. 

• Site Manager for two (CERCLA) Superfund Sites in Ohio and McLean 
Counties, Kentucky. Responsible for negotiations with USEPA, RI/FS 
implementation, budgeting, resource allocation, etc. 

• Conducted sampling of drums at pesticide spill site. Responsible for 
selecting removal contractor and supervised off site disposal to 
permitted hazardous waste facility. 

• Performed karst investigation at western Kentucky Superfund site to 
determine potential contaminant migration pathways and turbulent flow 
aquifer characteristics on-site. 



GERALD T. HA VERKOST, 
GEOWGIST 

EDUCATION: B.S., Geology, University of Kentucky, 1989 

CERTIFICATION: Registered Geologist, TN 1762 

EXPERIENCE: 

• Site Geologist for a chlorinated solvent contaminated TN state 
Superfund site. Tasks included work plan design, field supervision, 
data reduction, and report generation. 

• Site Geologist for a CERCLA RIfFS of a fonner pesticide fonnulating 
facility in South Carolina. Tasks included implementation of a field 
sampling plan, data reduction, and report generation. 

• Prepared a QAlQC plan necessary for conducting soil/groundwater 
investigations under provisions of the Mississippi Ground water 
Protection Trust Fund. 

• Site Geologist for a chlorinated solvent contaminated industrial facility 
in Indiana. Tasks included monitoring well installations and in-situ soil 
gas monitoring. 

• Assistant Geologist for a hydrogeologic investigation conducted on a 
chlorinated solvent contaminated site in Michigan. Field investigation 
included deep soil borings, monitoring well installations, and report 
generation. 

• Developed and implemented closures at numerous UST sites. Tasks 
included conductLY}g assessments of lea1rJng USTs a..'1d supervision of 
corrective actions. 

• Responsible for conducting "preconveyance" investigations to evaluate 
potential soil/groundwater contamination at sites being considered for 
commercial development. 

• Served as a staff geologist for an engineering finn in Marietta, GA. 
Responsibilities included project management and assistance with 
numerous drilling projects. 
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• Prepared work plans for conducting RCRA Facility Investigations (RFI) 
at U.S. Naval Bases. 



CONWAY TODD HUGHES III 
GEOLOGIST 

EDUCATION: M.S. Geology, Memphis State University, 1982 
B.S. Geology/Earth Science, Middle Tennessee State 
University, 1980 

CERTIFICATION: Registered Geologist, Tennessee 

EXPERIENCE: 

• Conducted a prepurchase Phase 1 and Phase 2 environmental 
assessments at multiple industrial plants owned by ABB Sprout
Bauer located in the United States and Canada for Machinenfabrik 
Andritz Actiengesellschaft. 

• State Superfund site involving contamination with various 
hazardous substances at the Stauffer Chemical Plant in Mt. 
Dlft-':"JI~~n." T~I 
I I1JU.o;JUII .. , I ..... 

• Seven years conducting geologic and hydrogeologic investigations 
at solid and hazardous waste sites in Tennessee. Reviewed 
geologic and hydrogeologic site conditions and data for siting and 
operational permit or closure of sanitary and industrial landfills and 
hazardous waste treatment storage and investigations, well 
installations and sampling. Prepared reports summarizing site 
conditions and recommending site usage. 

• National Priority List involving groundwater contamination of a 
regional aquifer at the Carrier Plant in Collierville, TN. 

• National Priority List site involving groundwater contamination 
with heavy metals at the Murray Ohio Site in Lawrenceburg, TN. 

• State Superfund site involving groundwater contaminated with 
industrial solvents at the Genesco Site in Brentwood, TN. 

• National Priority List site involving groundvvater contaminated by 
pesticides at the Arlington Blending Site in Arlington, TN. 
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• State Superfund involving creosote contamination at the Wrigley 
Charcoal Plant in Lyles, TN. 

• State Superfund site involving removal of PCB contaminated soil 
at the Modine Plant in Lawrenceburg, TN. 

• State Superfund site involving groundwater contaminated with 
industrial solvents at the Heil-Quaker Plant in Lewisburg, TN. 

• State Superfund site involving groundwater contaminated with 
solvents at the Sperry-Univac Site in Bristol, TN. 

• Conducted preliminary site evaluations of the Newsome Station 
and Spicewood Hollow potential landfill sites at the Metro 
Nashville Landfill sighting. 

• Conducted various activities including preliminary and final 
geologic and hydrogeologic assessments of potential landfill sites 
including soil classification and segregation, monitoring well 
installation, monitoring system evaluation for numerous counties, 
municipalities, industries and commercial landfills in Middle 
Tennessee. 



ANDREW C. KIM, 
CHEMIST 

EDUCATION: 

TRAINING: 

EXPERIENCE: 

B.S. Chemistry, Rutgers University, 
The State University of New Jersey/1989 

A.S. Engineering Science, Bergen Community College/1985 

OSHA 40 Hour Health and Safety Training 

• Developed and implemented Quality Assurance Project Plans (QAPPs) and performed 
the role of Quality Assurance (QA) Manager for a number of projects under the 
EnSafel Allen & Hoshall CLEAN program with the Southern Division of the Naval 
Facilities Engineering Command Comprehensive Long-Term Environmental Action Navy 
program. The QA Manager is responsible for overseeing proper project performance in 
accordance with the requirements stated under the Naval Energy and Environmental 
Support Activity (NEESA). 

• Performed the role of QA Manager for projects in accordance to the requirements stated 
under the following regions: 

Environmental Protection Agency's Environmental Compliance Branch Region IV, 
Environmental Protection Agency Region I, 
State of New Jersey Department of Environmental Protection and Energy. 

• Proficient in the area of analytical and technical data evaluation and validation under the 
requirements of the following agencies: 

Environmental Protection Agency's Contract Laboratory Program, Statement of 
Work for Organic and Inorganic Analysis, 
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Functional Guidelines for Organic and Inorganic Data Review, 
EPA Office of Solid Waste and Emergency Response (OSWER) - Test Methods for 
Evaluating Solid Waste (SW-846) 

• In addition to the methodologies outlined under the Environmental Protection Agency -
Methods of Chemical Analyses of Water and Waste, OSWER Test Methods for 
Evaluating Solid Waste (SW-846), Standard Method for the Examination of Water and 
Wastewater, the EPA Physical and Chemical Methods Branch - Methods for the 
Determination of Organic Compounds in Finished Drinking Water and Raw Source 
Water, EPA Regulations on Test Procedures for the Analysis of Pollutants as defmed 
under 40 CPR 136, and the American Society for Testing and Materials and Standard 
Methods. 
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• Trained two years with Buckman Laboratories, Inc. as a Quality Control Chemist. 
Received laboratory experience with analytical instrumentation and in qUality control 
measures. 

• Trained four years in an analytical testing laboratory capacity. Established analytical 
training with methodologies and instrumentations. Examples of such instrumentation 
experiences are with a GC/FID & PID, GC/ECD, HPLCs, UV/IR Spectroscopy, and a 
number of wet chemistry methodologies. 



JOSEPH R. MAl"IHEWS, GEOWGIST 

EDUCATION: M.S., Geology, Memphis State University/1989 
B.S., Geology, University of Tennessee at 
Chattanooga! 1985 

CERTIFICATION: Registered Professional Geologist TN1112 

EXPERIENCE: 

• Project Manager/Geologist developed RCRA Facility Investigations 
and directed field operations at Naval facilities. Investigated shallow 
subsurface and shallow aquifer systems to defme contaminant migratory 
pathways and evaluate health risks. Data used to determine the proper 
worker protection for the demolition of a pesticide-contaminated storage 
facility. 

• Project Manager developed and implemented UST closures in 
compliance with local, state and federal (RCR .. A .. ) laV/S and regulations. 
Conducted assessments of leaking UST sites and completed corrective 
actions for petroleum hydrocarbon contaminated soil and groundwater 
systems. Completed UST- related projects in Tennessee, Mississippi, 
Missouri, Alabama, Indiana, Texas, and Kentucky. 

• Project Geologist designed and directed field activities of a Site 
Inspection of a land disposal facility for the US Navy. Prepared a Site 
Inspection report under CERCLA protocol for the preparation of a 
Hazard Ranking Score of the facility. 

• Project Geologist conducted state and private industry site 
investigations: assessing geohydrologic conditions, determined nature 
and extent of site contamination, dealt with organo-pesticides, 
chlorinated hydrocarbons, non-halogenated hydrocarbons, chlorides, 
cyanides and PCB's. 

• Project Coordinator overseeing the emergency remedial response 
action at a PCB spill site in Akron, Ohio. Activities included removal 
of PCB-conta..T.inated soils, oil-cooled capacitors contaiP..irlg PCB 
dielectric fluids and decontamination of PCB contaminated concrete 
floors and walls. Designed and implemented sampling scheme for 
verification of cleanup of PCB contaminated areas. 
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• Geologist supervised drilling operations, installed monitoring wells, 
monitored health and safety compliance, and collected soil and 
groundwater samples following CLP protocol. 

• Geologist investigating a proposed hazardous waste incinerator site: 
characterized stratigraphy, geologic structure and geohydrologic 
conditions. 

• Assistant Geoiogist for a iong-term groundwater monitoring program 
at a Tennessee State Superfund site: quarterly groundwater sampling 
under CLP protocol, collected and reduced groundwater data and 
prepared piezometric maps and geologic cross-section delineating the 
distribution of a chlorinated hydrocarbon plume in a mUltiple aquifer 
system. 

• Investigator conducting Phase I environmental site assessments and 
environmental compliance audits consistent with the "due diligence" 
clause of CERCLA. Reviewed facility operation for compliance with 
local, state and federal environmental laws and regulations. Identified 
potential environmental compliance problems and estimated cost for 
corrective action. Conducted audits in close cooperation with investors, 
legal counsel, and lending institutions and their attorneys. Designed 
and conducted Phase II audit investigations where subsurface and 
groundwater contamination was indicated. 

• Field Coordinator on hazardous materials abatement sites: monitoring 
health and safety compliance and consulting. 



GREG T. PIERCE, GEOWGIST 

EDUCATION: B.S. Western Kentucky University/1991 

EXPERIENCE: 

• Co-authored RCRA Facility Investigation Plan (RFI) and Verification 
Investigation Plan (VI) for the Naval Explosive Ordnance Disposal 
Technical Center (NEODTC), Stump Neck Annex, Indian Head, 
Maryland. The project dealt with the investigation of contaminated 
soils, surface water and groundwater. The contaminates of concern are 
40 CFR 264 Appendix IX metals, semi-volatiles, volatiles and 
explosive compounds, such as RDX, HMX, and TNT. 

• Authored a groundwater monitoring program for an industrial site in 
Memphis, Tennessee. The contaminates of concern are trichloroethene, 
tetrachloroethylene, cyanide, and metals. 

• Perfonned a..'1 investigation of macropores and their contribution to 
sinkhole collapse and contaminant migration in karst terrain. 

• Versed in groundwater computer modeling. 

• Performed microgravity survey for the detection of cave passages. 

• Assisted in dye traces for the delineation of drainage basins. 

• Assisted in the installation of monitoring wells, and piezometers for a 
groundwater remedial investigation. 

• Assisted in the quarterly sampling of over 40 monitoring wells under 
CLP protocol at a Tennessee Stated Superfund site. 

• Assisted in conducting Phase I environmental compliance audits. 

• Assisted in conducting Phase IT audit investigations to determine surface 
and groundwater contamination. 

• Assisted in the quarterly groundwater sampling under CLP protocol at a 
pesticide processing facility in Fairfax, South Carolina. The 
contaminants of concern are semi-volatiles, volatiles, metals, and 
organo-pesticides. 



JAMES N. SPEAKMAN, Ph.D., P.E. 
VICE-PRESIDENT OF ENGINEERING 

Education: Ph.D., Environmental and Water Resources Engineering, Vanderbilt 
University 11971 
M.S., Sanitary Engineering, Vanderbilt University/1968 
B.S., Civil Engineering, Tennessee Technological University/1966 

Certifications: Professional Engineer 

Experience: 

• Manager of hazardous waste facility design projects for container storage facilities in 

• 

• 

• 

• 

Manager of tank storage design and permitting projects at two (2) U. S. Navy tOlpedO 
fuel facilities. Project involved coordinated closure of existing tanks under Federal and 
state (V A and SC) regulations. 

Managed five (5) open·end hazardous waste compliance contracts for 
NAVFACENGCOM; four (4) for SOUTHDIV and one (1) for LANTDIV. Projects 
included development of hazardous waste management plans, hazardous material spill 
prevention control and countermeasure plans, comprehensive hazardous waste and 
hazardous materials surveys and preparation of fifteen permanent status permit 
applications. He prepared the first RCRA Part B Permit application submitted by the 
U.S. Navy. 

Directed underground tank assessment/closure/removallremediation projects involving 
benzene, acetone, toluene, naptha, and petroleum fuels at Santa Anna, CA; Charleston, 
SC; Lawrenceburg and Memphis, TN; Dallas, TX, and Yorktown, VA. Projects 
involved removal of as many as six (6) tanks concurrently. 
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metals, volatile organics and PCBs. Developed remediation plans and had responsible 
charge of their implementation. 

• Directed Resource Conservation and Recovery Act (RCRA) Permanent Status Permit 
applications for the Lake City (Independence, MO), Holston (Kingsport, TN) and Milan, 
TN Army Ammunition Plants. Those facilities operate multiple hazardous waste storage 
and treatment facilities, i.e., container storage buildings, surface impoundments, waste 
piles, incinerators, and treatment units; handling corrosive, reactive (including 
explosive), ignitable and toxic wastes. 



PAUL V. STODDARD, C.P.G. 
VICE PRESIDENT, GEOWGICAL SERVICES 

EDUCATION: M.S., Geology, Memphis State University/1983 
B.S., Geology, Memphis State University/1982 
B.S., Biology, Memphis State University/1980 

CERTIFICATION: Certified Professional Geologist 

EXPERIENCE: 

• Generated stratigraphic correlations of upper Cretaceous and Tertiary trends of South 
Texas with concentration L'1 the Wilcox and Frio fonnations. Responsible for regional 
correlations of E-Iogs, preparation of stratigraphic cross sections, development and 
updating of structure maps, and well spotting and digitizing. 

• Conducted remedial site investigations at facilities for sites with potential soil and/or 
groundwater contamination involving chlorinated hydrocarbons and petroleum products. 
Field assessments included in-situ monitoring of organic vapors utilizing an organic vapor 
detector and/or a scanning infrared spectrophotometer. 

• Responsible for the design and implementation of "preconveyance" investigations to 
determine potential soil contamination at various sites being considered for commercial 
development. 

• Field supervision and implementation of closure plans for hazardous waste facilities at 
Charleston, SC Naval Shipyard. Tasks included removal of hazardous waste inventories, 
decontamination of tanks, confIrmation sampling of decontamination solutions and soil 
sampling at container storage compounds operated by the Shipyard and Defense 
Reutilization and Marketing OffIce. 

• Sampled groundwater mopitoring wells for haza..rdous substa..'1ce conta..T.L"'lation and 
supervised well drillers at Shelby County, TN state Superfund site. 

• Conducted a study of pesticide contamination in groundwater at an industrial facility in 
Missouri. Field Investigation included soil boring, monitoring well installation, 
determination of hydraulic gradients, data reduction and analyses, and report generation. 

• Implemented groundwater investigation for photosensitive hazardous substance 
contamination ai N.t'L site. 
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• Field supervision and implementation of closure plans for removal of underground waste 
oil storage tanks and investigation of potential contamination in soils and groundwater 
from tank releases. 

• Field supervision and implementation of sampling plan for hazardous waste facilities at 
NAS Memphis. Task included Level B inspection of former waste plating treatment 
storm sewer, and the sampling of soils associated with defective joints. The task also 
included the sampling of a former salvage yard for petroleum hydrocarbons and lead. 

• Field supervision and implementation of underground storage tank removal investigations. 
Field assessments include soil sampling and! or monitoring well installation with 
groundwater sampling and assessment of hydrogeologic conditions. 

• Project geologist for interior survey of 120 acre underground room and pillar mine. 
Additional tasks included surface investigation of karst features, monitoring well 
installation, inteIpretation of borehole geophysics, and subsequent groundwater sampling 
and data reduction. 

• Project geologist for hydrogeologic assessment of RCRA facilities. Tasks include site 
selection and installation of groundwater monitoring networks, slug tests, and subsequent 
data evaluation. 

• Project geologist for MCAS Cherry Point, RFI. Tasks included design and 
implementation of Field Sampling Plan, including soil borings, monitoring well 
installation, groundwater sampling, slug tests, hydrogeologic characterization -- including 
diurnal and tidal influences on the shallow aquifer and subsequent data reduction and 
report generation. 

• Project geologist for hydrogeologic assessment of a proposed TN state Superfund site. 
Investigation included step drawdown and constant rate aquifer pump test for design and 
installation of a groundwater treatment system. 

• Project manager for CERCLA Remedial Investigation/Feasibility Study for a former 
pesticide manufacturing facility. Tasks included the design and implementation of 
geologic/hydrogeologic assessment for volatile organic and pesticide contamination, 
subsequent data reduction, and report generation. Project management included cost 
trae-¥ing, scheduling, a...'1d continued regulatorj complia.1.ce (i.e. Adminisliative Order). 
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• Project manager for CERCLA RI/FS for an industrial manufacturing facility. Related 
tasks included the design and implementation of geologic/hydrogeologic assessments for 
chlorinated solvent contamination in soils and groundwater. Investigation included 
monitor well installations, soil vapor extraction, borehole and surface geophysics, and 
a constant rate aquifer pump test, with subsequent data reduction and inteIpretation and 
RI report generation. Project management duties included community relations, 
maintaining data quality objectives, scheduling, waste disposal, and meeting 
Administrative Order Requirements. 

• Supervised and directed remedial investigations (RI) per CERCLA requirements at 
multiple NPL sites, Region 3, Region 4, Region 5 and Region 6. Investigations 
included, but were not limited to, soil analyses, monitor and recovery well installation, 
sampling and analyses of groundwater, aquifer tests, borehole geophysics, surface 
geophysics and data inteIpretation, including preparation and presentation of assessment 
reports. 



Source: 

APPENDIXR 

WELL CASING MATERIAL 

US Army Corps of Engineers. Leaching of metal pollutants from four 
well casings used for groundwater monitoring. September 1989. 

Hewett, Alan D. Groundwater Well Review. Potential of Common Well 
Casing Materials to Influence Aqueos Metal Concentrations. Spring, 
1992. 



Southern Division Naval Facilities Engineering Command (SOUTHNA~7ACENGCOM) is 
committed to using only the most reliable methods to obtain the data used in its 
investigations. Therefore # SOUTHNAVFACENGCOM recommenntl the use of well casings 
made of Polyvinyl chloride (PVC) material for monitoring wells installed at NAS 
Cecil Field. After reviewing the literature, SOUTHNAVFACENGCOM has concluded 
that PVC is a superior well casing material when monitoring a plume consisting 
of both metals and organics. Attached are two recent publication supportive of 
SOUTHNAVFACENGCOM's position: "Influence of Casing Materials on Trace-Level 
Chemicals in Yell Yater" (Parker, 1990) and "Leaching of metal pollutants from 
four well casing used for ground-water monitoring" (Hewitt, 1989). 

SOUTHNAVFACENGCOM requests US EPA consider the following information as required 
in the "Alternate Yell Casing Material Justification" form. 

1. The Data Quality Objectives (DQO) for the samples to be collected from 
wells with PVC casing per EPA/540/G-87/003., "Data Quality Objectives for 
Remedial Response Activities." 

Response: The DQOs for the remedial investigation (RI) at Cecil Field are to 
provide information of sufficient quality to support risk assessment and 
feasibility study conclusions. The quality assurance and quality control (QA/QC) 
procedures are specified in the Sampling and Analysis Plan (SAP). Sample 
collection and accompanying QA/QC procedures are designed to meet USEPA level 4 
criteria. 

2. Tne anticipated compounds and their concentration range. 

Response: The following is a list of the contaminants that exceeded an existing 
maximum contaminant level (MCL) and the highest contaminant concentration 
detected: Lead at 385 ug/l, Chromium at 425 ug/l, benzene at 4 ug/l, Trichloreth
ylene at 400 ug/l, and l,l-Dichloroethane at 210 ug/l. 

3. The anticipated residence time of the sample in the well and the aquifer's 
productivity. 

Response: Each well will be purged immediately before the sample is collected. 
The anticipated residence time of the water prior to sampling should be less than 
twenty minutes. The surficial aquifer is estimated to have a transmissivity 
ran~e of 0 O~ rn ~ Q~ R2JA.~ - --.... - -- -.- .... -- ---- - '-J-

4. The reason for not using a hybrid well. 

Response: SOUTHNAVFACENGCOM feels that PVC is the preferred material when 
sampling mixed waste plumes. Stainless steel may absorb or adsorb heavy metals 
such as lead, chromium and arsenic. Also, the cutting oils used in the 
manufacturing of stainless-steel riser and screen are difficult to remove. These 
oils, if not completely removed by the decontamination cleaning, may contaminate 
the well. Hybrid wells introduce additional problems, such as, the junction is 
usually a weak point subject to breakage or is a place for down-hole equipment 
to become ensnared • 

.,..,. ...... 
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5. Literature on adsorption/desorption characteristics of the compounds and 
elements of interest for the type of PVC to be used. 

Response: Two reprints are attached that evaluate the sorptive characteristics 
of stainless steel and PVC. The study tilted "Influence of Casing Materials on 
Trace-level Chemicals in Well Water' (Parker, 1990), evaluated all the chemicals 
of concern identified in previous Cecil Field studies except benzene and 1,1-
dichloroethane. 

6. If an anticipated increase in thickness of the wall thickness will require 
a larger annular space. 

Response: No change in the annular space is required. 

1. The type of PVC to be used and if available the manufacturers specifica
tions. And an assurance that the PVC to be used does not leach, mask, 
react or otherwise interfere with the 'contaminants being monitored within 
the limits of the DQO(s). 

Response: The PVC will comply with American Society of Testing and Materials 
(ASTM) F480 and D1185. 

SOUTHNAVFACENGCOM strongly believes that the quality of data obtained by using 
PVC well construction materials will be equal to or an improvement over the use 
of stainless steel as a general purpose well construction material. 

c..w."'" 
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PREFACE 

This report was prepared by Alan D. Hewitt. Research Chemist. Geochemical 
Sciences Branch. Research Division. US. Army Cold Regions and Research and 
Engineering Laboratory. This project was funded by the US. Army Toxic and 
Hazardo\.15 Materials Agency <R-90 Multi-analytical Services). Martin H. Stutz. 
project monitor. 

The author thanlcs Dr. Thomas F. Jenkins and Dr. C1arence Grant for assistance 
in the experimental design. and Dr. Charles M. Reynolds. James H. Cragin. Dr. 
jenkins. Dr. isicandar K. Iskandar and Dr. Grant for critical reviews of the text. 

The contents of this report are not to be \.I5ed for advertising or promotional 
purposes. Citation of brand names does not constitute an official endorsement or 
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Leaching of Metal Pollutants From Four Well Casings 
Used for Ground-water Monitoring 

ALAN D. HEW11T 

INTRODUCTION 

Ground-water mOnitoring requires the installa
tion of conduits to transfer water to the surface for 
collection. Four commonly used well casings are 
made from 2-in. (5-cm) diameter polyvinylchlo
ride (PVO, stainless steel 304 (55 304), stainless 
steel 316 (55 316) and polytetrailuoroethylene 
(PTFE) pipes. Representative sampling of ground 
water requires that materials employed in the satu
rated zone do not influence the concentration of 
analytes of interest 

Only a few studies have reported the influence 
of well-casing materials on the concentrations of 
inorganic substances in ground water during wa
ter quality analyses. Several studies have demon
strated that these materials (stainless steel, PVC 
and PTFE) sorb appreciable quantities of certain 
ionic species (Eichholz et aL 1965, Miller 1982" 
Hewitt 1989). Evidence also exists showing that 
metals are released into ground water from stain
less steel and PVC pipes (Houghton and Berger 
1984, Barcelona and Helfrich 1986, Hewitt 1989). 
The release of metal analytes by stainless steel has 
been asSociated with its corrosion, which in some 
instances has been observed to produce a hydrous 
~-on precipitate (BL-celoraa arlCl HeL.'rlch 19861 

Hewitt 1989). 
Recently,alaboratoryexperimentwasconducted 

testing the effects of ground-water composition on 
the well casings dted above (Hewitt 1989). In this 
experiment two concentrations of metals (As, Cd, 
Cr and Ph), pH and total organic carbon were 
introduced as ground-water solution variables. Re
sults of this experiment indkated that PTFE was 
ina-t to the yu-=&ables, whereas both P'JC and stain
less steel well casings were affected. These two 
materials leached and sorbed some of the metals 
introduced into the ground water. In addition, 
several stainless steel casing sections developed 

surface oxidation. which introduced a random 
source of variation by providing release mecha
nisms and active sites for sorption. PVC was a low
level source for Cd and provided sorption sites for 
Ph. Stainless stee1316 was a low-level source for Cd 
and provided sorption sites for As, Cr and Ph. 
Stainless steel 304 was also a low-level source for 
Cd and provided sorption sites for As and Ph. The 
extent of the sorption or release of metals was often 
influenced by the solution variables. This study 
concluded that the stainless steel casings were the 
least suitable for monitoring the metals studied 
(As, Cd, Cr and Ph) in the ground water solutions. 

A concurrentstudy done atCRREL (Parker et al. 
1989) looked at ground-water solutions spiked with 
organic compounds exposed to the same four well 
casings. In contrast to the results for metals, eight 
(ds and trans-1.2-dichloroethylene, m-nitrotolu
ene, trichloroethylene, chlorobenzene, o-,p- and 
m-dichlorobenzene) of the ten organic compounds 
studied sorbed more quickly and to a greater extent 
onto PTFE than PVC and did not sorb onto the 
stainless steels. The same results were obtained 
when the ground water was treated with 2.0 g 
NaO/L to test for effects of ionic strength. These 
findings support the earlier work of Reynolds and 
Gillham (1985) who oDserY"ed, rapid. sorption of 
tetrachloroethylene by PTFE well casing. They 
suggested that PTFE is the least desirable material 
for a well casing when organic compounds are 
monitored in ground water. 

The results of these two recent CRREL studies 
(Hewitt 1989, Parker et aL 1989) and supporting 
evidence in the literature led to the suggestion that 
PVCmay be the bestcompromise among these four 
well casings for mortitorlilg l5;round water for both 
inorganic and organic analytes (Parker et a1. 1988). 

The objective of this study is to examine metal 
leaching characteristics of these four well-casing 
materials in ground water. Leaching studies that 



compare these four well casings have not been 
reported in the literature. The results of this experi
ment will determine which casings are the most or 
the least susceptible to leaching the metals. The 
analvtes analvzed included all of the metals on the 
Envlronmenb.! Proiection Agency's priority pol
lutant list, along with copper. 

MATERIALS AND METHODS 

Materials 
The PVC and stainless steel well casings were 

obtained from Johnson Well Screen, and the PTFE 
was obtained from MIP, Inc. All well casings were 
specifically manufactured for ground-water moni
toring. The casings all had approximately a Xm 
inner-wall diameter and were cut in lengths of 
approximately 2 em. The exact lenltlh of the rinn 
depended on-the wall thickness ai;d diameter ~f 
the pipe because we wanted to maintain a constant 
suriaceareaof80em2. Cut surfaces composecl 17% 
of the area for the PTFE and PVC well casings and 
9% for the stainless steels. 

Precautions were taken during pipe milling to 
prevent exposure to grease, dirt, oil and solvents, 
and to avoid excessive handling. After milling, the 
individual well-asinl!:rin2Swererinsed withdeion
ized water (Millipore. TYPe 1) and air dried before 
being placed into the ground-water-filled sample 
containers. During rinsing we made no attempt to 
remove surface discoloration or ink on the pipes; 
we used them as we had received them from the 
manufacturer. This limited cleaning was consisten t 
with commonly employed field protocols." The 
well-casing sections were handled with plastic 
gloves and nylon forceps after milling. Two sec
tions of the 55 316 pipe were not used because 
excessive surface rust had formed. In general the 
stainless steel well casings appeared to have devel
oped more rust during the 9-month storage period 
than they had when first obtained. Ali experimen
tal work was performed in class 100 cleanrooms. 

Polypropylene jan (69 mm od x 62 mm height, 
125mL,ModeI6185-E37, Thomas Scientific) served 
as the sample containers. The jan were soaked in a 
10% v /v concentrated, redistilled HN0

3 
(G. Fred

rick Smith [GFSJ) deionized water solution, then 
rinsed with and soaked for several days in deion
ized water prior to use. Other materials, such as the 
i.5-mLsampieaiiquotbotties(poiyethyiene,Nagie), 

" Personal communication with Loui5eV. Parker,CRREL. 
1989. 
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pipette tips (Eppendori), and the 2-L glass bottles 
(reagent grade HN03 bottles, Baker>, were cleaned 
similarly. 

Test design 
Tests for the release of metals from PVC, PTFE, 

SS 304 and 55 316 well casings were done in tripli
cate by exposing sections of each to ground water 
for periods of 1, 5, 20 and 40 days. Three sample 
containers with no well casings served as controls 
for each of the exposure periods. The containers 
with and without well casings were filled with 98 
mL of ground water collected from a 76-m-deep 
domestic well system in Weatherfield, Vermont; 60 
containers, 12 with a single section of each of the 
fourwell-casing candidates (12x 4) and 12 controls, 
made up the experimental sample setup. The well
casing rings were submerged in the ground-water
filled samnle containers creatin .. a DiD...surfa~ ... 
area-to-aq{zeous-volume ratio ofO~82 ~~ ; ~3.This 
experimental design provides a surface-area-to
solution ratio similar to that of well casings in 
ground-water monitoring wells below the satu
rated zone; however, the ratio is much lower than 
that which exists for well screens. 

Samples were prepared by transferring weighed 
amounts of ground water into each jar from a single 
2-L glass bottle. The jars were selected !'a...1'\do!!'ly 
for the experiment because the ground water was 
transported in three separate 2-L glass bottles. The 
pH and conductivity of the ground water from all 
of the bottles was 7.8 and 2.40 x 10-2 mho/em, re
spectivC!ly.Ground water collected from this source 
previously showed similar pH and conductivity 
levels (Hewitt 1989). While the well casings were 
exposed to the ground water, the jan were sealed 
with a cap and stored in the dark at 24 ·C. Aiter the 
well-casing sections had been removed from the 
jars at the end of each time interval, 2 mL of concen
trated HN03 (GFS) was added to the ground water 
to bring the pH below 1.0. Studies have shown that 
acidification beiowpH 1.S Is effective in preventing 
the loss of trace metals from natural waters (Sub
ramanian et aL 1978). The acidified, ground-water-. 
filled jan were recapped, hand-swirled for 10 sec
onds, then left at rest for at least 72 hours before we 
transferred a 5-mL aliquot to a 7.5-mL sample vial 
(polyethylene, Nagle) for the subsequent determi
nation of Ag, As, Ba, Cd, Cu, Cr, Pb and Se. 

The entire experimental setup was duplicated 
for the analysis of Hg, except that we determined 
Hg immediately after the ground-water-filled jar 
was acidified. 

In a preliminary experiment, ground water 
stored in the polypropylene jan was spiked with 



Cd, Cr and Pb to see if sorption of metals ions on the 
jar walls would interfere with the test results. These 
metal ions, added to the ground water and stored 
for 6 days in the sample jars, were recovered upon 
acidification (Table 1). TIle desorption of metal ions 
from container walls has been reported by Oloa et 
aI. (1968). For this preliminary test, 5.00 Iolg/L of Cd, 
CrandPbwasallowed to sit in ground-water-filled 
jars (100 tilL) for 6 days. Then we added 2 mL of 
concentrated HNO, (GFS), hand swirled the solu
tionforl0seconds,andremoveda5-mLa!iquot.A 
second 5-mL aliquot was removed 72 hours later, 
following the same procedure. The results in Table 
1 show that an average of95% of the aqueous metal 
was recovered immediately after acidification, and 
a1iquots removed 3 days later showed only 2% (not 
significant at the 95% confidence level) additional 
anaJyte recovery. Thus the metals either remained 
in the laboratory ground-water solution or were 
desorbedfrom thejarwa1ls quickly upon acidifica
tion. 

Table 1. Recovery of Cd, Cr and Pb (4.90 IolgILl 
from ground water stored in the sample jars and 
allowed to equilibrate for 6 days before being 
acidified with 2 mL of concentrated HNO

l
. 

Cd 

Cr 

Pb 

AWI'iIge 

"""""""' - -- - -- ~ 

L.tu flu," 10 nrimll~ 
Amo""t 

,. /lIJ<I1 
(~RILI 

4.65 
4.72 

4.48 
4048 

4.93 
4.72 

94.9 
96.3 

9U 
9U 

100.2 
96.3 

95.1" 

II-&d;~-.u~ 
Analysis 

nllo"" 
Amcmnt 

*'1IIItit!rt Ptf'Ccnt 
(~$ILJ =-rtd 

4.72 96.3 
4.85 99.0 

4.58 935 
4.69 95.7 

4.72 96.3 
S.Ol 102 ~ 

97.2~ 

Silver, arsenic, barium, cadmium, copper, chr0-
mium and lead were determined by Graphite Fur
nace Atomic Absorption (GFAA) using a Perkin
Elmer (PE) model 403 Atomic Absorption Spectro
photometer (AAS) coupled with a PE mode! 2200 
heated graphite atomizer. Instrumental procedures 
followed the general guidelines provided in the 
manufacturer's instrument manual (Perkin-Elmer 
1981). Hand injections of either 20, 50 or 100 lolL 
were employed for the analytes mentioned above. 
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For the determination of Se, a matrix modifier
O.ot5 mg Pd and 0.01 mg Mg(NO,),-was added 
so that the charring temperature c6uid be raised to 
12000C. Of this group, only As and Se determina
tions required deuterium background correction. 

Mercury was determined by Cold Vapor Atomic 
Absorption (CVAA). We employed a 48-mL ali
quot for the Hg determinations, following a modi
fied Hatch and Ott (1968) procedure. A1iquots of 48 
mL of ground water were reduced with 2 mL of 
10% v Iv stannous chloride and then sparged with 
Hg-freeair. The reduced Hgvapor passed through 
a Mg(OO)2 water vapor trap into an optical cell 
designed to enhance detection (Tuncel and Ato
man 1980). The optical cell was positioned in the 
light path of the PE model 403 AAS .. 

Mercury was determined the same day that well 
casings were removed from ground-water-filled 
F.t.-f'5 to Iimjtvolan1i7~tionolHg fromso!ution (Coyne 
and Collins 1972, Lo and Wai 1975) and to avoid 
vapor contamination associated with storage in 
poly containers (Cragin 1979). All of the other 
metals were determined within 2 weeks after the 
last exposure period. 

Analysis procedures were designed to achieve 
detection limits of 1'70 or less of the present domes
tic water quality levels set by the EPA !Table 2). 
Se!eJ'liU!!!r dete!'!!\.L.1\ed by graphite f.-t.T.ace. 'vas the 
only metal with a detection limit slightly above this 
level !Table 2). Method Detection Limits (MDls) 
were established following the procedure outlined 
in the Federal Register (1984) for the analysis of a 
sample in a given solution. The MDL estimate 
requires that a minimum of seven replicate deter
minations be made of ananalvte concentration that 
is one to five times the es~ated detection level. 

Table 2. EPA interim primary 
drinking water quality levels 
(1983' and the method detec-
tion limits (MDt). 

EPA ''fi'tHlIY 
drinbnx tAller 

l....to MDL 
Met., tllglLl (~1I/L1 

Ar SO 0.48 
Sa 1000 2.4 
Cd 10 0.1l59 
Cu 1000 4.3 
Cr SO 0.16 
I'b SO 0.11 
HS 2.0 0.010 
So 10 0.:!1 

AS SO 0.12 



Table 3. SIlIIUl\U)' of ANOVA and LSD determinations for average analyte concentrations (~gIL). 
Materials with common underlining an! not different at the 95'110 confidence level as determined by the LSD. 

Doys Wtll wins 

II. SlIn"", 

Controt PTFE PVC 5S304 55316 
4.5 6.0 6.6 7.1 7:1 

<LSD - t.4) 

5 PTFE Control PVC 5S304 55316 
5.3 5.8 6.6 7.8 9.9 

<LSD - 2.1) 

20 PTFE Control PVC 5S304 55316 
5.5 5.9 6.1 7.4 11.3 

<LSD-2.2) 

40 PTFE PVC Control 5S304 55316 
5.2 5.6 5.9 7.0 10.1 

CLSD .2.0) 

b. Q,romjlml 

Control PTFE PVC 5S304 55316 
0.20 0.22 1.23 1.60 6.()6 

a.s0- 9.76) 

5 Control PTFE PVC 55316 55304 
0.20 0.22 1.12 1.79 3.34 

<LSD _ D.31) 

20 PTFE Control I'VC 55316 55304 
0.19 0.22 1.20 3.30 4.61 

(150 - 1.17) 

40 Control PTFE I'VC 55316 S5304 
0.21 D.:!! 1.11 2.53 5.13 

(LSO -1.04) 

The MDL is obtained by multiplying the standard 
deviation of the replicate measurements by the 
appropriate one-sided l-stalistic corresponding to 
11-1 degrees of freedom at the99% cui .... fidenc-e level.. 
. Each sample aliquot with a determined analyte 

concentration above the MOL was analyzed at least 
twice. Analyte concentrations were based on the 
average peak heights from a strip chart recording. 

Aqueous calibration standards for Ag, As, Cd. 
Cr, Cu, Ph, Hg and 50 were prepared by diluting 
lOOO-mg/L certified atomic absorption stock solu
tions (FISher Scientific Corp.). A Ba stock standard 
was made by dissolv..!mg a weighed amount of 
Ba(NO) (Baker, Reagent Grade) in deionized 
water. Working standards were prepared in deion
ized water acidified to 2% v Iv with HN0

3 
(GFS). 

Calibrations were established by determining 
three different concentration standards in tripli-
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""!IS W,>lJ casing 

c.l.ud 

Control PTFE 55316 5S304 PVC 
0.16 0.35 0.90 1.14 2.46 

a.s0_1.45) 

5 Control PTFE 55316 5S304 PVC 
0.21 0.27 1.27 1.56 2.23 

<LSD-1.53) 

20 Control" PTFE 55316 I'VC 5S304 
D.14 D.35 1.00 1.04 2.86 

<LSD-2.80) 

40 PTFE Control PVC 55316 5S304 
D.21 0.33 0.78 1.26 2.06 

([SO -1.52) 

d. Co",," 

PVC 55304 Control PTFE 55316 
9.4 10.7 11.9 12.1 35.8 

<LSD _12.0) 

5 PTFE I'VC Control 55304 55316 
7.8 9.9 10.1 11.0 42.6 

a5D.124) 

20 I'VC PTFE Control S5304 55316 
6.8 8.3 10.1 26.1 81.1 

(LSD. 385) 

40 PVC PTFE 55304 Control 55316 
U 5.2 115 14.0 82.3 

(LSD _17.2) 

cate. Standards were randomly introduced through
out the course of sample analysis, and all of the 
calibration curves were linear over the concentra
tiOil range exattiineci. To see if the intercepts were 
significantly different from zero, we compared the 
residuals for the models with an intercept and for 
the models with zero intercept using the F-ratio at 
the 95% confidence level Analyte concentrations 
in the samples and controls were determined based 
on the slope and intercept only if the intercept was 
deemed significant. Otherwise, a zero-intercept 
linear model was employed. 

To assess ieaching of metais from the surfaces of 
the four well..:asing materials, an analysis of vari
ance (ANOYA) was performed on those metals 
(Ba, Cr, Cu and Ph) that had been consistently 
found above the established MDL for the four well
casing materials and the control II a significant 



difference was detected by the ANOYA among the 
average analyte concentrations in the ground wa
ter for a given material. then a Least-Significant
Difference (LSD) analysis was performed. Both 
analvses (ANOYA and LSD) used the 95% confi
denCe leveL The results of these ar.alv5eS estab
lished which well casings contributed particular 
analytes to the ground water over and above those 
contributed by other well casings or the control for 
the different exposme periods <Table 3). In addi
tion the aqueous metal concentrations that exceed 
1 % of the EPA drinking water quality level were 
identified. 'This low-level warning aiterion was 
chosen since this study did not always establish the 
native levels present in the ground water. Thus. the 
contribution of metals from the well casings could 
range from one or more orders of magnitude above 
the background concentrations. 

RESULTS 

Barium 
The analysis of the l-<1ay exposure samples 

showed that all of the ground-water-filled vessels 
containing pipe sections had aqueous 5a concen
trations that were Significantly greater than that of 
the control; however. all of the values were low 
(Table 301). TI,e subsequent exposure periods do 
not follow this pattern but instead established that 
SS 316 was the only material that consistently 
contributed Significant levels of 5a to the solution 
relative to the other samples and the controls (Fig. 
la). TIle average increase in aqueous concentration 
for the ground water exposed to SS 316 was about 
70% compared to the control. After 5 days of expo
sure. ground water in contact with SS 316 devel
oped aqueous 5a concentrations that exceeded 1 % 
of the drinking water quality level established by 
the EPA. None of the other well casings tested 
produced aqueous Ba concentrations that exceeded 
1 % of the EPA drinking water quality criterion or 
were significantly different from the control after 
the initial exposure period. 

Cadmium 
We did not use ANOYA with Cd since the 

majority of concentrationsdetennined were below 
the MDL (Appendix A). After 1 day of exposure. 
both ground-water solutions containing SS316 and 
PVC had aqueous Cd that exceeded 1 ~ of the EPA 
drinking water quality level. 

Figure 1 b shows the average Cd concentrations 
determined for the control and well casings. It 
appearsthatCdisinitiaUyreleasedfromSS316and 
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PVC but becomes rt!SOrbed onto the well casing 
with time. Stainless steel 316 contributes approxi
matelyan order of magnitude (more than 10'1<. of 
the EPA drinking water 'luality level in some cases) 
more Cd than PVC for equivalent exposure peri-_ .. -
uu.>. 

Chromium 
Beyond the l-<1ay exposure. the analysis consis

tently demonstrated that both stainless steel well 
casings contributed significantly greater quantities 
of Cr to the ground water than the control or the 
other materials tested <Table 3b). These metal well 
casings. along with PVC. increased Cr concentra
tions in the ground water above 1 % of the EPA 
drinking water quality level (Fig: lc). The extent of 
the Cr contamination coming from the PVC was 
three to five times less than that coming from the SS 
304. which usually showed the hi!"est ave"'ge 
Contamination for a given exposure period. the ex
ception being the initial exposure period. 

The ANOYA and LSD tests failed to distinguish 
any difference between tile materials for the l-<1ay 
exposure because of the large variation among the 
the three SS 316 samples. If SS 316 is removed. the 
analysis shows both PVC and SS 304 to contribute 
significantly greater quantities of Cr to tile ground 
water than do the control and PTFE. The only 
material that showed a consistent trend was SS 304 
(Fig. lc). which created increasing concentrations 
of Cr with time. TIlroughout tile experiment there 
was no significant difference for Cr between the 
control and the PTFE well casing. 

Lead 
The first two exposure periods showed PVC to 

leach the greatest amount of Pb and to be signifi
cantly different from the control and PTFE. TIle two 
longest exposure periods showed that SS 304 
leached the greatest amount ofPb to ground water; 
however. the levels observed in solution forSS 304 
were only siatistically different from the rest for the 
4O-day exposure period <Table x). The average 
levels obtained for both of the stainless steels and 
for PVC consistently exceeded 1 % of the EPA drink
ing water quality standard (Fig. Id). 

The most distinctive trend was the decrease in 
Pb with increasing time of exposure for PVC (Fig. 
Id). Both stainless steel well casings showed slight 
decreases in Pb levels after aqueous concentration 
maxima were obtained. The Pb that was initially 
released was resorbed by the PVC and stainless 
steel well casings. Throughout the experiment. there 
was ito significant difference among the control. SS 
316 and PrFE. 
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Copper 
The statistical analysis distinguished 55 316 as 

theonly material that contributed significantly more 
Cu when exposed to ground water than the other 
materials tested <Table 3d). Aqueous concentra
tions exceeded 80 flg/L for 55 316 versus about 10 
flg/L for the other materials and the control 

Both PTFE and PVC well casing showed a gen
eral trend of decreasing Cu with increasing time of 
exposure and often showed concentrations below 
the control CFig1e). This trend, along with thelaclc 
of any trend with respect to the control, demon
strates that these two plastic pipes provided the 
substrate for sorption. 
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Anenic, mercury. selenium and sUver 
The determinations for As, Hg. Se and Ag were 

not statistically analyzed because the majority of 
the concentrations were at or below the established 
MOLs. Based on the analysis methods employed, 
none of the well casings consistently contributed 
As, Hg or Ag above I % or Se above 2% of the EPA 
drinking water quality level 

DISCUSSION 

Ground water was collected from a domestic 
well system and stored in sealed 2-L glass bottles 



for approximately 24 hours prior to being trans
ferred into test jars. Ground water collected in this 
fashion is aerated at the faucet and exposed to an 
oxygen-rich environment every time the lid of the 
cont"i11er is removed. H",.ndli .. 1g the ground water 
in this manner most likely changed the oxidation 
potential, facilitating oxidation reactions (Stumm 
and Morgan 1970). We made no attempt to simu
late the natural ground-water redox state or to 
quantitatively assess the chemical equilibria that 
existed during the course of this experiment. 

There was visible rust on 11 of 24 sections of the 
stainless steel pipes <Table 4). Each pipe section 
was carefully examined prior to submersion and 
after removal from the ground water. In this ex
periment and in a previous one (Hewitt 1989), 
oxidation on the stainless steel was predominantly 
found on the wall. If oxidation is providing sites for 
sorption or release mechanisms, then the freshly 
cut surfaces were most likely not a major factor in 
the behavior of these two materials. Fresh surfaces 
on the PVC pipe is not an experimental artifact 
since PVC well screen is made by slotting the pipe. 

It was apparent from the values determined for 
the control samples that the three 2-L glass bottles 
used to transport the ground water had different 

concentrations of aqueous Cu (Appendix A). TIle 
range of aqueous Cu concentrations most likely 
reflect the residence time of the ground water in the 
household and well plumbing. TIlTee distinct pop
ulations of ell concentration wefe detennined for 
the controls at the 99'70 confidence level (X = 
9.8±O.O, n = 4; X2 = 10.3iQ.22, II = 5; X3 = 16.0±0.O, 11 

= 3). Differences between adjacent mean concen
trations were established by testing against the 
maximum variance determined for all of popula
tions (Le., XI'S and X,X3). 

The groups establisned by the three Cu popula
tions were then tested to determine if any of the 
other metals found above its MDL were also sig
nificantly different. Table 5 presents the averages 
and standard deviations for the metal groups based 
on the Cu populations for the controls. Only Pb 
shows the same increasing mean concentration 
trend as the Cu groupings; however, the averages 
for the adjacent Pb groups were not Significantly 
different at the 95'70 or even the 80'70 confidence 
level when analyzed in the same manner as the Cu 
populations. This analysis establishes that onlyCu 
was significantly influenced by the sample prepa
ration procedure. Mixing the ground water from 
the three collection bottles would have eliminated 

Table 4. Physical state of stainless steel pipes after exposure to 
ground water. 

S«tion 

2 3 4 5 6 7 8 9 10 11 12 

55304 WR WR 
55 316 

WR 
ER 

WR WR ER WR WR WR 
ER 

KEY: WR • rust on wall; ER • rust on edge; d:&sh means no rust. 

Table S. Average metal concentrations for the controls 
_ based on the groups established by the Cu populations 

("gil). 

Popul.IiDns Cu Cr Pb As 81/ 

Avg. 9.8" 0.22 0.11 0.55 5.2 
Std. Dev. 0.0 0.021 0.00 0.114 0.92 

2 Avg. lD.3" 0.20 0.25 0.48 5.8 
Std. Dev. 0.19 0.032 0.154 0.00 0.29 

3 Avg. 16.0- 0.22 0.28 0.018 5.6 
Sid. Dev. 0.0 0.021 0.D48 0.00 0.75 

" StatistiaUy dilf=nt at the 99'J1. confid ... ~ level. 
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T .. ble 6. Summary of results. 

Cd Cr Pb CII 

Matcri.'lb thot Ie.thai > I 'J. uf 
the Ln A drinking water quaiiiy 
It.-\'el in ground-water IUlutions. 55 316 55 316 55 301 

PVC PVC 55 316 
PVC 

55 3(Ij 

PVC 
55316 

NAO 

Materiallhat showed the 
highest average overaU amount 
of analy'" Ieachcd 55316 55316 55301 55301 55316 

• Does not apply. 

this artifact. The level ofCu leached from the SS 316 
farexceeded the difference between theestab1ished 
populations. 

Th.e rw..uts of fr'ais stu.dy support our previous 
work (Hewitt 1989) showing that PTFE is the least 
reactive material, whereas both PVC and stainless 
steel well casings influence aqueous concentra
tions of metals in laboratory ground-water solu
tions. As in the first study, the variance among the 
stainless steel replicates was oiten the greatest, 
indicating .that this material is susceptible to pro
ducing random O!rror. Both studies found that 55 
316 ~'ld PVC leach a..,d sow Cd; in addition, these 
two materials, along with SS 304, sorb Pb. Studies 
in the future should be conducted under anoxic 
conditions to see if oxidation of the stainless steel is 
simply an artifact of these experiments. Ii corrosion 
of stainJO!SS steel is absent under reducing condi
tions, then we might expect less random variation 
and less of an influence on the metal analytes in 
ground-water solutions. 

A summary of the results (Table 6) clearly shows 
that the stainless steels were the greatest sources of 
contamination under these experimental condi
tions. When PVC leached metals (Pb, Cr and Cd) 
that exceeded 1 % of the EPA drinking water qual
Ity specifications into solution, there was always a 
trend showing a decrease in concentration with 
time of exposure. nus would suggest that the 
leaching of Pb, Cr and Cd from PVC is a surface 
process and is small. Most likely the initial release 
could be decreased bv more extensive cleaning 
before the pipes are~. nle same statement does 
not apply to the stainless steel well casings. In the 
cases of leached Cu from SS 316 and leachl!<! Cr 
from 55 304, the concentrations of these metals con
tinually ina-eased with time over 40 days. It is p0s
sible that stainless steels could supply these ana
lytes to ground water over an extended period of 
time, perhaps the entire life of the casing. 
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CONCLUSION 

Among the four types of well casings tested, 
o PIFE. was the-only mab:mu that did not leach any 
of the nine metals examined. The other materials 
tested in this experiment (PVC, 55 304 and SS 316) 
compromised laboratory ground-wllter samplO!S 
by contributing analytes of interest (811, Cd, Cr, Pb 
and Cu). Investiglltions where only lrllce metals are 
of interest should use PTFE below the Sllturated 
z:one. PVC would be the appropriate second clloice 
since its influO!nce on metal analytes appears pre
dictable and· small. In contrast. ihe two stainJe-".A 
steel materials should be avoided. 
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APPENDIX A: LEVELS OF CD, PI, CR, BA AND CU DETERMINED 
IN GROUND-WATER SOLUTIONS (&lC7LI • 

Time 
..i.\~ 

.J 

Pi,.. ~icatt Idll!fSl Nil""'" CJ P~ e, Bn ell 
Cnt.; i CLr 0.11 0.21 ~.2 9.S 
Cnhi 2 I 2 cD 0.11 0.19 U 9.S 
Cnhi 3 I 3 .cD 0.26 0.21 4.8 16.0 
Cntrl I 5 4 cD 0.40 0.15 5.5 10.5 
Cntrl 2 5 5 cD 0.11 D.24 5.8 9.8 
Cntrl 3 5 6 cD 0.11 0.20 6.1 10.1 
Cntrl I 20 7 cD 0.11 D.24 6.1 10.1 
Cntrl 2 20 8 cD 0.11 D.22 6.1 9.8 
Cntrl 3 20 9 cD 0.19 0.20 5.5 10.5 
Cntrl I 40 10 cD D.42 D.2O 5.8 10.1 
Cntrl 2 40 11 cD D.24 0.20 5.7 16.0 
Cnhi 3 40 12 <0 D.33 D.24 6.3 16.0 
I'1'I'E 1 1 1 <D 0.40 0.19 5.9 10.8 
I'1'I'E 2 1 2 <D 0.26 0.28 6.1 9.8 
I'1'I'E 3 1 3 <0 0.40 0.19 5.9 15.7 
I'1'I'E 1 5 4 1.117 OAO 0.24 4.9 9.1 
I'1'I'E 2 5 5 ",0 D.3C ft •• .. S .. ~. ,~ 

I'1'I'E 3 5 6 <D 0.11 0.21 5.5 5.9 
I'1'I'E 1 20 7 QJ17 0.40 0.21 5.8 15.3 
PTFE 2 20 8 <D 0.30 0.16 5.2 4.9 
PTFE 3 20 9 cD 0.36 0.19 5.5 4.6 
PTFE 1 40 10 <D 0.11 0.21 4.9 4.3 
PTFE 2 40 11 <0 0.11 0.16 5.5 7.0 
PTFE 3 40 12 <D 0.40 0.26 5.2 4.3 
PVC 1 1 1 1.109 2.19 1.13 6.7 9.4 
PVC 2 1 2 1.125 3.09 1.40 7.0 9.8 
PVC 3 3 QJ7S 2.11 1.15 6.1 9.1 
PVC . 4 G.u"'i3 :z.:;;; t.15 7.3 S.O , 
PVC 2 5 5 1.142 2.43 1.30 U 13.2 
PVC 3 5 6 QJ09 1.87 0.91 6.1 S.4 
PVC I 20 7 <0 2.11 1.30 6.4 11.9 
PVC 2 20 8 cD D.66 1.40 5.8 4.3 
PVC 3 20 9 cD 0.34 0.91 6.1 4.3 
PVC I 40 10 <D 0.93 1.D8 6.1 4.3 
PVC 2 40 11 cD D.7S 1.113 5.2 ~.3 

PVC 3 40 12 <0 0.66 1.22 5.5 4.6 
55304 1 1 I cD 0.48 1.22 6.7 9.S 
55304 2 1 2 <0 0.88 1.13 7.0 13.2 
55304 3 1 3 <0 2.05 2.45 7.6 9.1 
55304 1 5 4 <D 1.25 3.33 7.3 9.8 
55304 2 5 5 <0 0.96 3.21 S.2 S,O 
55304 3 5 6 cD 2.47 3.48 7.9 15.3 
55304 I 20 7 0JI92 0.80 4.36 7.3 9.1 
55304 2 20 8 ",0 ' .. .- 7.6 49.7 -' J_ 
55304 3 20 9 <D 4.98 5.59 7.3 19.6 
55304 I 40 10 <D 2.97 5.10 6.7 9.1 
55304 2 40 11 <D U7 4.56 6.4 9.4 
55304 3 40 12 cD 1.73 5.73 7.9 15.9 
55316 I I I 2m 0.41 1.48 7.0 27.5 
55316 2 1 2 1.209 D.6O 1.29 7.3 3S.5 
55316 3 1 3 U26 1.70 15.36 8:1 44.5 
55316 1 5 4 D.217 0.96 1.81 8.5 37.2 
55316 2 5 5 2.t3O 2.30 1.69 11.5 37.6 
55316 3 5 6 WI 0.55 1.86 9.6 52.9 
55316 20 i iil26 1.5(j 3AS 12.3 102.2 
55316 2 20 8 1.376 0.76 2.96 9.3 56.7 
55316 3 20 9 IL326 D.7S 3.50 12.3 84,8 
55316 1 40 10 0.267 0.67 3.18 11.5 97.3 
55316 2 40 11 G.384 D.7S 1.94 9.0 77.2 
55316 3 40 12 1.209 2.36 2.45 9.8 72.3 

• Leu than MOL 
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Influence of Casing Materials on Trace-Lel'el 

Chemicals in Well Water 
by Louise V. Parker, Alan D. Hewitt, and Thomas F. Jenkins 

Abstrad 
Four well casing materials - polyvinyl chloride (PVC).polytetrafluoTOethylene (PTFE). and stainless steel 304 

(SS 304) and 316 (SS 316) - were examined to determine their suitability for monitoring inorganic and organic 
constituents in well water. 

The inorganic study used a factorial design to test the effect of concentration of mixed metals (arsenic [As). 
chromium [Cr). lead [Pb). and cadmium [Cd». pH. and organic carbon. Sample times were 0.5. 4. 8. 24. and 72 
hours. Except for slow loss of Pb. PTFE well casings had no significant effect on the concentration of metals in 
solution. For the other casings. changes in analyte concentration often exceeded 10 percent in eight hours or less 
and. thus. could bias analyses of samples taken from wells constructed with these materials. Specifically. PVC casings 
sorbed Pb and leached Cd: SS 316 casings sorbed As and Pb and leached Cd: and SS 304 casings sorbed As. Cr. 
and Pb and leached Cd. Both stainless steel casing materials showed markedly poorer performance than the PVC cas
ings. 

The well casings were also tested for sorptiOn/desorption of 10 organic substllnces from the following classes: 
chlorinated alkenes. chlorinated aromatics. nitroaromatics and nitramines. Sample times were O. 1. 8. 24. and 72 
hours. seven days. and six weeks. There were no detectable losses of analytes in any of the sample solutions containing 
stainless steel well casings. Significant loss of some analytes was observed in sample solutions containing plastic 
casings. although losses were always more rapid with the PTFE casings than with PVc. Chlorinated organic substances 
were lost most rapidly. For samples containing PTFE casings. losses of some of these compounds were rapid enough 
(>10 percent in eight hours) to be of concern for ground water monitoring. Losses of hydrophobic organic constituents 
in samples containing PTFE casings were correlated with the compound's octanoUwater panition coefficient. 

Introduction 
The U.S. Environmental Protection Agency's 

(EPA's) RatA Ground Water Monitoring Technicai 
Enforcement Guidance Document (TEGD) (U.S. EPA 
19868) states that only fluorocarbon resins or stainless 
steel (SS) casings should be used for monitoring volatile 
organics in the saturated zone. The original draft of this 
document (U.S. EPA 1985) suggested that Teflon- or 
stainless steel 304 be used for all ground water monitor
ing at RCRA sites. The EPA was concerned that many 
of the casing materials used for ground water monitor
ing could either ti"ed the quaiity oi the ground water 
or did not have the long-term structural characteristics 
required of RCRA monitoring wells. With respeClto 
the EPA's first concern. a review of the literature pub
lished prior to 1986 did not reveal substantial evidence 
to suppon the position taken by the EPA in either edi
tion of this document (Parker et aI. 1989). 

Few studies have specifically addressed the possible 
interactions between well casing materials and metal 
species. There is considerable evidence. however. that 
sorption of metals by plaslic and gJass containers can 

be Significant (Eicholz et al. 1965. Robenson 1968. Bat
ley and Gardner 1m. and Masse et al. 1981). In one 
study oi I've well casings. there was negligible loss of 
chromium but large losses of lead from a deionized 
water solution (Miller 1982). Other studies with Pyrex 
glass and polyethylene also found that lead was the most 
rapidly lost analyte (Shendrikar et aI. 1976). Barcelona 
and Helfrich (1986) compared the concentrations of 
several metal species in samples taken from adjacent 
PVC. PTFE. and SS wells. They found increased levels 
of iron in water samples from the non-purged SS weD 
to be the only statistically significant difference. In a 
previous in situ study by HOUghton and Berger (1984). 
a steel-cased well appeared to leach a number of metal 
species. including iron. cadmium. chromium. copper. 
manganese. mOlybdenum. selenium. and zinc. when 
compared with a PVC well and one constructed of aery
lonitrile-butadiene-styrene (ABS). 

Sorption of organic solutes by well casing materials 
has been reponed in several publications. Miller (1982) 
tested PVC well casing for sorption of trace levels (2-
14 ppb) of six halogenated organic compounds (bromo-



fonn. trichlorofluoromethane. trichloroethylene. 1.1.1-
trichloroethane. 1.1.2-trichloroethane. and tetrachloro
ethylene) in aqueous solution and found slow losses of 
tetrachloroethylene (25-50 percent in six weeks). 

Revnolds and Gillham (1986) tested both PVC and 
PTFE ~aterials for sorption of trace levels (ppb) offive 
halogenated organics. They found rapid sorption of 
tetrachloroethylene by PTFE. slow sorption of 1.1.1-
trichloroethane. 1.1.2.2-tetnlchloroethane and hexa
chloroethane. and no sorption of bromoform. They also 
found slow sorption of all the analytes except trichloroe
thane by PVC. While SO percent of the tetrachloroe
tbylene was sorbed by tbe PVC in five weeks. the same 
amount was sorbed by PTFE in only eight hours. They 
attributed loss of these organics to absorption and devel
oped a model where uptake of the compound proceeds 
by sorption/dissolution into the polymer surface, fol
lowed by diffusion into the polymer matrix. However. 
Reyno!ds a:ld Gilha." (198ti) c-ouJd not predict which 
organic chemicals were most susceptible to absorption. 

Sykes et al. (1986) compared sorption of several 
organics by PVC, SS. and PTFE well casings. The casing 
materials were equilibrated for seven days (5 C) in ana
Iyte solution, placed in fresb analyte solution. and then 
tested for losses due to sorption after one and 24 hours. 
After 24 hours they did not find any Significant losses 
for any of tbe casing materials. 

While these studies indicate ihai sorption of some 
organics may be a significant problem for plastic casings 
over the long term. only the study by Miller (1982) 
examined desorption during the flrStlWo weeks. In tbat 
study. he observed some desorption (25 percent) of the 
tetraChloroethylene that had been previously sorbed by 
tbe PVC casings. 

Casing materials may also leach a variety of organic 
substances. In two studies (Miller 1982. Parker and Jenk
ins 1986), analytical interfereDC:Cs in leaehates from PVC 
well casings were sought but none were found. Curran 
and Tomson (1983) also examined the leaehates from 
five plastics. including PVC and PTFE. They found that 
PTFE leached the fewest contaminants and that non
glued PVC was a close second. While it is possible that 
organic substances such as lubricants used during manu
facture or inks from printing could leach from stainless 
or plastic casings. no information currently available in 
the literature confirms this. 

It is interesting to note that despite the literature 
that is available regarding sorption of organiCS by PTFE. 
anieles have recently been published that claim it is 
superior for sampling organic substances (e.g., Bryden 
and Smitb 1989). 

The purpose of tbe studies conducted by the authors 
was to determine the suitability of four well casing mate
rials (PVC. PTFE. SS304. aDd SS316) for monitoring 
inorganic and organic solutes in ground water. To do 
this. two separate studies were conducted. one for inor
ganics and one for organics. 

General Comments on the Inorganic and 
Organic Studies 

Two-inch (inner) diameter well casing.s manufac
tured specifically for ground water monitoring were 
used in aU studies. These casings were purchased spc:ci· 
fically for the studies and were stored in a cool. dry 
room prior to use. Precautions were taken while the 
casings were being ClII to prevent contamination from 
grease. din. oil. solvents. and excessive handling. The 
ground water used in the studies was obtained from a 
domestic well (249 feet (76m] deep) in Weathersfield. 
Vennont. No attempt was made to maintain the native 
dissolved oxygen level. As a general guideline for eval
uating our reSUlts. we considered any change in concen
tration (relative to the control samples) of 10 percent 
in an eight-hour period to be the maximum change toler
able. 

Inorganic Siudy 
Experimental 

Mixed metal solutions were prepared by spiking 
ground water with arsenic (As). cadmium (Cd). chro
mium (Cr) and lead (Pb) at two concentrations: SO and 
100 ",gIL (ppb) for As. Cr. and Pb. and 10 and 2 ",giL 
for Cd. The higher concentrations are the current maxi
mum concentration limits set by the EPA for drinking 
water (US. EPA 1986b). Priorto treatment.lhe ground 
water used in this study was analyzed and found to 
contain no detectable amounts of any of these metals 
at the sensitivity levels used for analysis. To simulate a 
wider range of ground water conditions. the tests were 
run at the natural pH (7.8) of the well water plus a 
lower pH (5.8) and at two levels of organic carbon. HCl 
(reagent grade) was added to lower the pH and 5 mglL 
(ppm) of humic acid was added to raise the organic 
carbon conlent. A complete (2') factorial experiment 
was used to test the effect of these treatments (concen
uation of metals. pH and organic carbon content) 
(Table I). 

Because the wall thicknesses varied between the 
plastic and the two stainless steel casings. the casings 

TABLE 1 
Matrix Design for Inorganic Study 

Test Mellll Orpak: C.rtJon 
Condition COn<eDlrallons' pH Added' 

J high 7.8 no 

2 high 7.8 yes 

3 high S.8 no 

4 high 5.8 yes 

S low 7.8 no 

6 low 7.8 yes 

7 low 5.8 no 

8 low S.8 yes 

I Hip me.al concentnltons were 50 .all As. Cr. Pb. and 10 f&IIL Cd. 
Low metal concenlnlions were 10 aqlL As.. Cr. Pb. and 2 ... ,,-L Cd. 

: S mll'L humic Kid was added u • IOUIU 01 orpnic carbon. 



were CUI 10 differenl lenglhs so Ihal Ihe surface area of 
each was conslanl (80 ern'). CUI seclions were rinsed 
wilh deionized waler and air-dried before use. Individ
ual well casings were Ihen placed in l25mL polypro
pylene jars conlaining IOOmL of lesl solulion:.Ihe ralio 
of casing surface area 10 aqueous volume was 0.112 em'l 
mL. Similar jars Ihal conlained Ihe leSI solulions wilhoul 
any casings were used for control samples. The sample 
vessels were covered. slored al 24 C and kepI from 
nalurallighl. Duplicales were run for each combinalion 
of variables and each casing malerial 

Sample aliquots (2.5mL) were laken from each con
tainer afler 0.5, 4, 8, 24, and 72 hours. The aliquots were 
placed in clean 7.5mL polyethylene vials and acidified 
10 a pH of less than 1 with nitric acid to prevenl sorption 
by the conlainers. Metal concentralions were oblained 
by graphite furnace atomic absorplion spectroscopy 
(Perkin-Elmer, model 703 atomic absorplion spectro
pholomeler coupled with a PE model 2200 heated 
graphite atomizer). The concentratioid of metals given 
in this sludy were measured as tOlal. 

The melal concenlralions were normalized by divid
ing the values oblained for sample solutions Ihat con
tained well casings by the values found for equivalent 

conlrols. This allowed the results for bolh concentra
tions to be analyzed by a single analysis of variance 
(ANOVA). Thus. il was possible 10 simullaneously lesl 
for Ihe effecl of solule concenlralion. pH and organic 
carbon al each sample lime for each casing male rial. If 
a casing exened no influence on ana!yte concentration. 
Ihe expected value would be 1.00. An increase in the 
ralio indicales thaI Ihe well casing released metal into 
the solution, while a decrease in Ihe ralio indicales thaI 
metal was sorbed by the casing. 

Resuhs and DiscussioDl 
Approximately half of the slainless steel casings 

showed signs of surface rusl. In some cases (SS 316 al 
a low pH). sufficient oxidation occurred to form a 
hydrous iron oxide precipilate. This precipilate was 
never observed in the control samples or those with 
PVC or PTFE casings. While the aUlhors realize that 
rusting of the stainless casings is very condition-specific, 
lhe lesi condiiions snouid be generaUy representative 
of shallow wells. Also. it was nOliced thaI the casings 
had rusled some during slorage prior 10 any testing. 

Table 2 gives the normalized mean values and stan
dard devialions for each analYle. well casing and lime. 

. TABLE 2 
Normalized Mean Metal Values l Cor Sampl6 as a Function oC Tune 

Alleaic Ced_j". CIuo_ Lad 
MeaD SlaDdard MUD SIUdud Meaa S .... danI Meaa SIUdud 

(ul PIpe Value Den.tiOD Val. Dewill_ Value DewilllioD Value DeftaIioD 

0.5 PVC 0.991 = 0.038 1.01 :< 0.025 1.01 = 0.018 0.999 = 0.D09 

PTFE 0.999 = 0.050 1.01 = 0.011 1.01 :< 0.007 1.00 = 0.026 

55304 0.997 = 0.0S7 1.06 :< 0.036 1.01 :< 0.016 1.02 = 0.008 

55316 0.994 :< 0.Q40 1.04 = 0.021 1.02 :< 0.015 1.01 = D.02S 

4.0 PVC 1.02 = 0.045 1.13 = 0.037 0.999 :< 0.013 0.889 = 0.030 

PTFE 0.993 ::: 0.052 1.03 ::: 0.054 1.01 ::: 0.011 0.974 ::: 0.019 

SS304 0.978 = 0.063 1.17 = 0.15 0.957 = 0.D37 0.784 ::: 0.035 

SS316 0.945 = 0.060 1.24 :< 0.49 0.921 :< 0.OS2 0.803 ::: 0.077 

8.0 PVC 1.00 = 0.045 1.15 ::: 0.037 1.00 = 0,014 0.893 ~ 0.03.5 

PTFE 1.01 = 0.098 1.03 ::: 0.016 0.989 ::: 0.019 0.985 ::: 0.032 

SS304 0.962 ::: 0.OS7 1.16 :< 0.14 0.972 ::: 0.16 0.699 ::: 0.031 -
SS316 0.945 ::: 0.068 1.30 = 0.47 0.872 ::: 0.10 0.804 ::: 0.10 

24.0 PVC 0.994 ::: 0.064 1.16 ::: 0.OS6 1.00 ::: 0.016 0.808 ::: o.OSI 

PTFE 0.992 ::: 0.DS4 1.03 ::: 0.017 1.01 ::: 0.024 0.951 ::: 0.040 

55304 0.894 ::: O.DSI 1.12 = 0.12 1.03 ::: D.37 0.538 ::: 0.042 

55316 0.853 ::: 0.080 1.36 ::: 0.68 0.8S5 :!: 0.11 0.793 ::: 0.19 

72.0 PVC 1.03 ::: 0.046 1.14::: 0.049 1.01 ::: 0.018 0.743 ::: 0.064 

PTFE 1.02 ::: 0.045 1.02 :< 0.022 1.00 ::: 0.013 0.899 ::: 0.034 

SS304 0.891 ::: 0.084 1.03 ::: 0.14 1.D3 ::: 0.42 OA52 ::: 0.061 

55316 0.874 ::: 0.083 1.25 ::: 0.66 0.836 ::: 0.099 0.720 ::: 0.17 

• (Concentration for sampla wilh cain,) 
• Normalized mean .llue 

(Conccnuatioa tor.CDftlrol ....... ) 

'These normalized .... are abe mean olaO lhe arutments (i.e .. for both pH .. orpnic carbon con_au. and CODCeIIUIIlioa). 
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In general. there was no change in arsenic concentration 
for the sample solutions containing either the PVC or 
PTFE casings during the 72-hour test period (Figure I). 
and no consistent pattern of effectS was evident from 
the ANOVA. The reason As did not interact with these 
casings may be because As exists in natural waters in 
the anionic form (Fowler et aI. 1979). Masse et al. (1981) 
found that anions do not strongly associate with plastic 
(polyethylene and PTFE) surfaces. which are known for 
their cation exchange capacity. The sampJes containing 
the stainless steel casings. on the other hand. showed a 
10 percent decrease in aqueous arsenic concentration 
relative to the controls after 24 hours (Figure I). It 
appears that there was no funher loss of this analyte 
after 24 hours. Although these results cannot be used 
to predict exactly what losses might occur under field 

. conditions. it is doubtful that this loss was rapid enough 
to impact water quality measurements (losses were less 
than 10 percent after eight hours). 

The results for Cd are quite different. After only 
four hours. Cd concentrations in the samples containing 
PVC and stainless steel casings had increased by more 
than 10 percent (Figure 2), with the most leaching occur
ring in the samples containing the SS 316 casings. Cad
mium may have been added to the PVC as a UV stabi
lizer (Wilson et al. 1982). and may have been added to 
the stainless steel to enhance resistance to chloride 
cracking (Sedricks 1979). The concentration of Cd in 
the samples containing PVC casings leveled off after 
eight hours. ANOVA revealed that pH had a significant 
effect (at the 9S percent confidence level) for this casing. 
Although the same amount of Cd leached in all the 
samples (approximately 0.5 mgIL). concentration was 
also significant (at the 9S percent confidence level). but 
only because relatively more was leached in the low
concentration samples. Concentrations in samples con
taining SS 304 casings decreased after eight hours and 
after 72 hours had returned to the same levels that were 
found in the control samples. Again. more Cd leached 
in the low pH samples. Cd was leached most rapidly in 
samples containing SS 316 casiDgs. There was a large 
discrepancy between duplicate treatments for the sam-
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pies ihai contained stainless steel casings. With the 
exception of the first set of samples (t = 0.5 hr). the 
relative standard deviations ranged from 12 to 15 per
cent for samples containing SS 304 and from 47 to 
68 percent for those containing SS 316. In contrast. the 
standard deviations for samples containing PVC and 
PTFE casings were consistently below 6 percent. 
Because the variance in the samples containing SS 316 
was so large. there was no consistent detectable effeci 
oi pH ior these casings. However. surface oxidation 
appeared to be the major source of this variance. With 
respect to the leaching of metal stabilizers from PVC 
pipes. the literature indicates that loss can be a surface 
phenomenon that can be reduced or eliminated by either 
washing (with detergent) or soaking in dilute mineral 
acid before use (Packham 1971). It may be that the loss 
of Cd from PVC casings can also be reduced by a similar 
treatment. although we did not test this possibility. 

There was no measurable 5(lrption of cbromium by 
the PTFE. PVC. and SS 304 casings (Figure 3). Absence 



of interaction with the plastic casings may be due to 
chromium speciation. In solution. chromium exists pre
dominantly as dichromate and chromate (Cr~'. crO.'·) 
and. as mentioned previouslv. anions are not as like Iv 
to exchange with plastic surfaces. However. loss of chro"
mium was rapid enough (13 percent after eight hours) 
for SS 316 .cas~ng materia! to be of concern for giound 
water monllormg. Losses were greater at the higher pH; 
Cr speciati~n is known to be affected by pH and may 
be responsIble for some of these differences. Surface 
oxida~on was greater at the lower pH. which likely 
contrtbuted to the larger variability. Also. for those sam
ples where a hydrous iron oxide precipitate was formed_ 
co-precipitation may have contributed to the losses from 
solution. Again. the standard deviations were consider
ably greater for the samples containing the stainless 
steel casings. Humic acids apparently increased the sta
bility of aqueous Cr. perhaps by acting as a complexing 
agent (Stumm and Morgan I 970s). 

Lead was by far the most activelv sorbed metal spe
~es. While ail sampie soiutions cont~ining casing mate
rIals showed some loss of Pb with time (Figure 4). PTFE 
was the least active surface and SS 304 was the most 
active. The losses for samples containing PTFE casings 
do not appear t.o be of concern with respect to ground 
water monllortng; losses were only 5 percent after 
24 hours. However. losses for samples containing PVC 
and stainless casings are of concern; losses were 10 per
cent after only four hours in the samples containing 
PVC casings ana 20 percent in those containing stainless 
casings. Although loss was initially rapid in samples 
containing 55 316 casings. it leveled off after eight hours. 
The standard deviation was higher for the samples con
taining 5S 316 casings than for the other casings. For 
both stamless steel casmgs. there was less sorption of 
Pb at the lower pH where hydrogen ions may have 
competed for sorption sites. Added humic mate;ial ap
parently acted as a complexing agent in solution. making 
lead less prone to sorption. Concentration had no consis
tent effect. 
. Undoubtedly. there were shifts in the chemical equi

lIbrta of the well water solutions from the time the well 
water was collected unriJ the end of the experiment. 
Ground water that is removed from an anoxic environ
ment and exposed to oxygen-rich air may undergo redox 
and precipitation reactions (Stumm and Morgan I 970b ). 
~Iso. lo~ering the pH shifts the carbonate equilibrium 
ID solullon from predominantly bicarbonate species 
toward carbon dioxide (M anahan 1972) and causes shifts 
in Cr speciation. Oearly. such changes would alter the 
trace metal species distribution. These possible changes 
were not monitored in this experiment. 

For funher details on this ponion of the study. refer 
to Hewitt (1989). 

Organic Study 
Expeylmentai 

The four well casing materials were also tested for 
sorption/desorption of low .levels of 10 organiC sub
stances. The substances tested were hexahydro-l.3's-

~ .; r
i 
~. ;:::~ __ ... ____ P~T~F:.!E'-____ .. l 

:Os~~~~~ __ ~P~v~Ci======= 
~ I .~ S5316 

2 __ ~5~5~3~O~4~ ______ ~ 

i 0.4 

i 
i 
u .ill.2. 

o 60 80 

f1pre " tnMo Ito _ ..... co ••• u.1liuII ror r_ ""u .... 
IaJ--

trinitro-l.3,S-triazine (ROX). 1.3,S-trinilrobenzene 
(TNB). cis- and trans-l.2-dichloroethylene (CDCE and 
TDeE). m-nilrotoiuene (MNT). trichloroethylene 
(TCE). chlorobenzene (eLB). and 0-. p- and m
dichlorobenzene (OOCB. POCB. MOCB). The criteria 
used for selecting these analytes included being an EPA 
priority pollutant. molecular structure. solubility in 
water. "- value. and retention time (using reversed
phase high performance liquid chromatography [HPLC) 
analysis). HPLC analysis of the ground water used in 
these studies revealed no detectable levels of any of 
ihese substances. 

For these experiments. casings were cut into 11 - to 
14mm-Iong sections. which were then cut into quaners. 
Again. the length was varied so that the surface area 
could be maintained constant. The casings were washed 
in solutions of detergent and deionized water. rinsed 
many times with deionized water. drained and left to 
air dry. Two pieces of each type of casing were placed 
m 40mL glass vials that were filled with the aqueous 
test solution so there was no head space. and capped 
with Tenon-lined plastic caps. Vials with test solution 
but no well casing material served as controls. These 
controls allowed us to eliminate any effects such as those 
that might be due to the vials or caps. The ::t:o of casing 
surface area to solution volume was 0.79 cm'/mL The 
ratio of solution volume to volume of casing material 
was approximately 10:1. 

In the first experiment. the test solution was pre
pared by adding known amounts of each of the organic 
solutes directly to 2.2 L of well water in a glass-stoppered 
bottle. which was stirred ovemighL The final concentra
tion was approximately 2 mgfL for each organic constitu
ent. The solution Bien contained 40 mg/L of MiCh. 
which was added to prevent biodegradation of the 
~rganics. Separate vials were prepared for each sample 
time so that the test solution could be discarded after 
sampling; there were three replicate samples for each 
material and time. Contact times were 0 hours. one 
hour. eight hours. 24 hours. 72 hours (three days). 168 
hours (seven days). and approximately 1000 hours (six 
weeks), 

After an aliquot was removed for analysis from each 



TABLE 3 
Nonnalized l Average Concentrations of Organic ADalytes for the Four Well Casings with TIme 

A .... yte Trel"'enl 1 Hour 8 Houn :!4 Houn 72 Houn 168 Houn 1000 Houn 

RDX PTFE 1.03 "'" .. ~ LOO L(T.! 0.91 0.99 

PVC 1.01 1.00 0.98 1.00 1.02 1.00 

SS304 0.99 0.99 1.01 1.02 1.10 0.98 

SS316 1.01 0.99 1.01 1.02 1.11 1.00 

PTI'E 1.01 1.00 1.00 0.98 0.95 1.01 

PVC 1.01 1.00 0.98 1.02 1.01 1.02 

SS304 0.99 1.00 1.00 I.OS 1.07 1.00 

SS316 1.02 0.99 1.01 1.07 1.06 1.02 

C12DCE PTI'E 1.01 0.96" 0.96" 0.94 0.91" 0.79" 

PVC 1.00 0.99 0.95" 0.96 0.95 0.90 

SS304 0.97 1.00 1.00 0.96 1.04 0.98 

SS316 0.95 n "" 'Y .... 7 1.00· i.Oi 0.98 0.99 

TI2DCE PTI'E 1.00 0.92" O.SS- 0.83 0.66 0.56" 

PVC 1.00 0.98 0.93" 1.06 0.83 0.83 

SS304 0.95" 1.00 1.00 0.96 1.11 1.00 

SS316 1.00 0.99 1.00 1.12 1.03 1.00 

MNT PTI'E 1.03 1.00 0.99 0.99 0.90 0.90" 

PVC 1.02 1.00 0.98 I.OS 0.99 0.94 

SS304 1.00 1.00 ' n, •• UI i.OO i.OS 1.07 

SS316 1.02 1.00 1.02 1.08 1.10 0.99 

TCE PTFE 1.00 0.90" O.SS" 0.78" 0.64" 0.40" 

PVE 1.01 0.98 0.94" 0.99 0.94" 0.88" 

SS304 0.96 1.00 1.01 0.96 1.04 0.99 

SS316 1.00 0.99 1.00 1.04 0.98 1.00 

CLB PTI'E 1.01 0.93" 0.90" O.SS" 0.74" 0.51" 

PVC 1.01 0.98 0.95" 0.98 0.94" 0.86" 

SS304 0.98 1.00 1.00 0.97 1.05 0.99 

5S316 0.99 0.99 1.01 1.04 0.98 0.99 

ODCB PTFE 1.01 0.91" 0.88" 0.81" 0.68" 0.43" 
D"I"" .. ~ 1.02 0.97- 0.94" 0.98 0.93 0.86" 

SS304 0.98 0.99 1.00 0.99 1.04 1.00 . 
SS316 1.01 0.98" 1.01 1.03 0.98 1.00 

PDCB PTI'E 0.92" 0.84" o.n" 0.64" 0.47" 0.26" 

PVC 0.95 0.95" 0.92" 0.97 0.88" O.so-

SS304 0.91" 0.98 1.00 0.98 1.02 1.02 

SS316 0.94 0.97" 1.00 1.04 0.97 1.02 

MOO P!FE ' nn .. ~ 0.84::- 0.78- 0.66" 0.48" 0.26" 

PVC 1.02 0.95" 0.92" 0.97 O.SS" O.SO" 

SS304 0.99 0.96" 1.00 0.99 1.02 1.02 

S5316 1.03 0.96" 1.00 1.04 0.96 1.01 

I Values are determined by divMfin, the mean concenlnlion or. given Iftlilyte .1 • Jivcn time and for I panicul.r well Cl5ln~ tty the mean conccnlr.llon 
(for the lime ,",lYle, of the control samples taten It the same time . 

• "-lues liplirantly dilterent rrom control Yalues (cz • O.DS) 



of the lOOO-hour samples. the vials were emptied and 
the pieces of casing were rinsed with approximately 
40mL of fresh well water to remove any residual solution 
adhering to the surfaces. The casing pieces were then 
placed in new vials. and fresh unspiked well water was 
added. The vials were capped with new caps anrJ allowed 
to equilibrate for three days. AJiqUOts were then taken 
from these samples and analyzed to determine if desorp· 
tion had occurred. 

In the second experiment 2.0 gIL of NaO was also 
added to the test solution to determine the effect of 
increased ionic strengtb on the rates of sorption. Samp
ling times were the same except that the last samples 
were taken after approximately 1200 bours (seven 
weeks). 

All analytical determinations were made by 
reversed.pbase bigh performance liquid cbromato· 
grapby. A modular system was employed that consisted 
of a Spectra Pbysics SP 8810 isocratic pump. a Oynatech 
LC·241 aUiOiampicr with a iOO-,.,.L loop injector. a Spec
tra·Physics SP8490 variable wavelength UV detector Set 
at 210 nm. a Hewlett·Packard 3393A digital integrator. 
and a Linear model 555 strip chan recorder. Separations 
were obtained on a 2Scm x 4.6mm (S f.LI1I) LC-18 column 
(Supelco) eluted with 1.5 mUmin of 62/38 (v/v) metha· 
nol·water. Baseline separation was achieved for all 10 
analytes. Detector response was obtained from the 
digital integrator operating in the peak height mode. 
Analy1icai precision ranged irom 0.4 to 3.98 percent. as 
determined by the pooled standard deviation of tripli· 
cate initial measurements. 

For each analyte and sample time. a one·way analysis 
of variance (ANOVA) was performed to determine if 
the well casing material had a significant effect on ana· 
lyte concenuation. Where significant differences were 
found. Duncan's mUltiple range test was performed to 
determine which samples were significantly different 
from the controls. 

Before the two experiments described previously 
were performed. a preliminary leaching study was con· 
ducted to determine if any substances that could inter· 
fere with the analytical determinations leached from the 
casing materials. For this study. two pieces of each type 
of well casing were placed in each of two vials. The vials 
were filled with fresb weD water so that there was no 
headspace. capped and allowed to sit for one week. An 
aliquot was taken from eacb vial and analyzed. No 
detectable peaks were Observed in any of the samples. 

Results ad DIscussioD 
The data for the fltst experiment arc summarized 

in Tabie 3. where the normalized concenuations for 
solutions containing well casings arc given as a function 
of time. Neitber type of stainless steel casing affected 
the concenuations of any of the analytes in solution. 
However. significant loss of solute did occur in the solu· 
tions that contained plastic casings. While the rate of 
loss differed dramatically from analyte to analyte.losses 
were always greater for PTFE than PVc. 

For RDX and TNB there was no loss of analyte 
from solutions containing either plastic casing. even 

after 1000 hours. There was some loss of MNT in the 
sample solutions that contained PTFE casings but the 
loss only became Significant after 1000 hours (10 percent 
loss); there was no loss with the PVC casings. TDCE 
was lost much more readily in samples containing PTFE 
casings than was its isomer paii. ecCE (Figure 5). (Tne 
solid lines shown in this figure and Figures 6-9 were 
fitted manually.) Figure 6 shows the losses of TCE for 
the four well casings. Figure 7 shows the rate of loss of 
the three DCB isomers and CLB in the samples that 
contained PTFE casings. The order of loss was POCB 
and MDCB > OOCB > CLB. While the rate of loss did 

. not exceed 10 percent in eight hours for any of the 
previous solutes. it is noted that losses of POCB and 
MOCB were 16 percent in eight bours and thus were 
rapid enough to be of concern with respect to ground 
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TABLE 4 
Results or Desorption Study 

Concen.ration in mgIL alter three days equilibratia. 

CHI!!; M~!eri=! Dnv ~D CDCE weE MNT TeE CLB ODeB PDCB MDCB n~~ a,,,p 

TeHon NO NO 0.20 0.43 0.075 0.47 0.28 Q.38 0.30 0.35 

NO NO 0.21 0.45 0.076 0.48 0.28 o.JS 0.34 0.36 

NO NO • • 0.074 • • • • • 

PVC NO NO 0.079 0.15 0.046 0.14 0.10 0.15 0.17 0.18 

NO NO 0.080 0.14 0.046 0.14 0.10 0.15 0.16 0.21 

NO NO 0.080 0.15 0.043 0.13 0.11 0.16 0.16 0.20 

• Res.11l ... _ .... '-"- 01 .ddilionalloa 01 ..... 0 .... ~bly resullitt. /rOm • _ cap 011 dtio ..... 
NO • Not de .... ed. 

water monitoring. For PVC. losses never reached 
] 0 per~nt i.'1 eight hours fer ;1,1; of the organics tested. 
and thus the authors believe that PVC is clearly superior 
to PTFE for wells where water samples will be analyzed 
for organic constituents. 

To determine if the loss of organic solutes was revers
ible, the pieces of casing that had been exposed to test 
solution for 1000 hours were rinsed and then exposed 
to fresh well water for three days. Measurable quantities 
of all the organics were recovered where significant 
)QSSes had been observed (Table 4). Thus, loss was due 
10 sorption and was at least partially reversible. 
Although this experiment did not give us information 
on Ihe kinetics of desorption, the amount of analyte 
desorbed after three days generally paralleled the 
amount sorbed. However. POCB and MOCB were 
sorbed to the greatest extent while TCE and IDCE 
were desorbed to the greatest extenL Therefore. it may 
be that diffusion out of the polymer is more rapid for 
smaller molecules. 

In the second experiment Naa was added to raise 
the chloride concentration above 1000 mgIL. High chlo
ride concentrations are known to corrode 304 stainless 
steel. Specifically, tests were performed to determine if 
rusting would alter the sorptivity of the stainless steel 
surfaces. It is also possible that sorption on plastic mate
rials would change with increasing ionic strength of the 
test solution. -

While addition of Naa caused rapid rusting of both 
stainless steel casings (<24 hr). it did not cause sorption 
of any of the organic solutes by them. In addition. the 
increased ionic strength had no detectable effect on the 
rate of sorption by either plastic casing (for example, 
Figures 8 and 9). These two figures also demonstrate 
the excellent reproducibility of the results from these 
two experiments. 

Modeling the Sorption Process 
These organic studies clearly demonstrated that the 

loss of organic chemicals from solutions exposed to plas
tic casing materials is via some reversible sorption pro
cess. However. it was uncenain whether this loss was 
due to sorption on the surface or whether tbere was 
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penetration into the polymer matrix. The rate of sorp
tion was found to be slow. with no established equilib
rium after hundreds of hours. One explanation for this 
slow rate was that penetration into the polymer was 
occurring. witb the rate controlled by slow diffusion 
within the buik polymer and/or the rate of penetration 
into the small pores on the polymer surface. If it is 
assumed tbat this is the case. tbe process can be 
kinetically modeled by treating the plastic casing as an 
immiscible liquid phase in contact with water and relat
ing the degree of partitioning for individual analytes to 
their octanol/water partition coefficients (K....). While 
there are immiscible liquids other than OClanol tbat are 
better structural models for PTFE or PVC. the most 
extensive collection of panition coefficients is available 
Cor 0CtaD01. 

) 



If it is assumed that sorption is a reversible process. 
k, 

A..~A. • (1) 
k2 

and is first order in hoth directions. then the rate equa
tion can be wrinen as (Gould 1959): 

d[A..) dt" -k, [A.. ) + k2 IA.) (2) 

where [A..) is the concentration of solute A in aqueous 
solution. [A.) is the concentration of solute A in the 
plastic casing material. and k, and k2 arc the first-order 
rate constants for sorption and desorption. respectively. 

Integration of the rate equation results in a non
linear relationship for A.. as a function of time t and 
two constants a and b (Equation 3), where a and b are 
defined in Equations 4 and S: 

In (a[A..) + b) 
=t (3) 

(4) 

(S) 

where Ao is the initial concentration of solute A in 
aqueous solution. 

Optimal values for a and b were obtained for each 
solute ~xposed to PTfE by application of the Gauss
Newton method of non-linear curve fitting using the 
measured concentrations at 1. 8. 24. 72. 128. and 1000 
hours (Parker et al. 1989). Using determined values for 
a and b. the authors simultaneously solved Equations 
4 and 5 for each solute to obtain estimates of k, and 
k2• Because the process described is assumed to be 
reversible and first order. the ratio of the rate constants, 
k,/k,. is the equilibrium constant. ICe •• 

When the eight values of K"q were plotted vs. Log 
Ko- six of the eight points appeared to fall on a straight 
line. while the points for MNT and ODCB did not (fi
gure 10). The poor fit for MNT and the lack of significant 
sorption fer TNB and RDX can be explained by the 
tendency of nitrtH:Ontaining organic molecules to form 
strong hydrogen bonds, which keeps them in solution. 
While DCtanol can be a donor in bydrogen bonding, 
PTFE cannot. Thus. if the authors predict panitioning 
into PTFE for these molecules based on their DCtanolJ 
water coefficients, the amount of sorption for these 
types of compounds will be overestimated. 

The poor prediction for ODCS can be explained by 
the well·documented "oitba effect," which is ii wmpiex 
combination of electronic and steric interactions that 
often results in onho di-substituted aromatic molecules 
behaving much differently than the meta- and para-iso
mers. 

A similar model predicting the loss of analvte for 
PVC was not created because the percent sor~d was 
small when compared with the experimental error and 
this would produce an unacceptable degree of uncer
tainty in the calculated rate constants. 

Therefore, it is concluded tbat for hydrophobic 
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organic molecules that arc nOt subject to hydrogen 
bonding, the relationship presented in Figure 10 can be 
used to estimate the equilibrium panitioning of an ana
lyle between the aqueous phase and PTFE. It is 
expected that losses in new wells would occur for some 
time until equilibrium with the water is achieved. 

While K.. will determine the equilibrium concentra
tions of each analyle in the water and plastic phases. it 
is the magnitude of k, that will determine how quickly 
various analyles are depleted. For small, planar mole
cules like TCE. the k, values are quite high compared 
to the other analyles. This may explain tlte rapid loss 
of tetraChloroethylene from solutions containing PTFE 
casings observed by Miller (1982) and Reynolds and 
Gillham (1986). 

Because the rate of sorption appears to be first order. 
the relative concentration (concentration at a given time 
relative to its initial concentration) is independent of 
initial concentration (Castellan 1964). Thus. the percent 
loss at a given exposure time is expected to be indepen
dent of concentration. as was also predicted by the 
model of Reynolds and Gillham (1986). We did not 
confirm this. however. by conducting Ihe test at several 

For funher details on the organic portion of this 
study. refer to Parker et al. (1989). 

SIIIIUIIlU)' ad Conclusions 
In summary, the inorganic study indicated that three 

of the metals (As. Cr and Pb) were sorbed by one or 
more of the casing materials. Specifically, Cr was sorbed 
by SS 316 casings. As was sorbed by both 304 and 316 
staiuless steel casings. mel Ph Viti iUrbed by all four 
casings. On the other hand. Cd leached from the stain
less steel and PVC casings. although subsequent sorp
tion lowered concentrations in the samples containing 
stainless steel casings. While sorption of As was slow 
enough that it is probably not of concern for ground 
water monitoring, the changes in the Cr. Cd and Pb 
concenrrations are of concern. Both SS 304 and 316 cas
ings were subject to surface oxidation. presumably by 
galvanic action. which apparently provided active sites 
for sorption and release of major and minor constitu-
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., 

~nts. Sorption and leaching of metal species was affected 
in some cases by the ground water composition (pH 
and oreanic carbon content). Specifically. there was 
more I~-achine of Cd and less sorption of Ph at the lower 
pH. Our resuits indicate that humic material may have 
acted as a complexing agent. making lead and chromium 
iess prone to sorption. If chemical interactions arc used 
as the onlv criterion. PTFE is clearly the best candidate 
for moniioring metal species in ground water. PVC 
would be a good second choice because its performance 
was considerably bener than either SS 304 or SS 316 cas
ing. 

In contrast. the organic studies clearly indicated that 
PTFE was the poorest choice of the four well casing 
materials tested. PTFE casings sorbed all the chlorin
ated compounds and one nitroaromatic compound. and 
losses of PDCB and MDCB were rapid enough to be 
of concern for ground water monitoring. PVC casings 
also sorbed some of the same compounds. but always 
at rales that were considerably slower than these 
observed for PTFE casings. The rates of these losses on 
PVC were slow enough that they did not appear to be 
of concern for ground water monitoring. There was no 
loss of any of the organic solutes in the presence of 
either type of SS casing. 

The desorption study showed that the loss of 
organics from aqueous solution is due to a sorption 
process that was reversible. or at least partially so. 
Desorption (rom contaminated casings cou!d potentially 
result 'in falselv high concentrations of analytes if the 
concentrations' of the analytes in the ground water were 
to drop. 

The loss of hydrophobic organic constituents in the 
samples containing PTFE casings could be correlated 
with the substance's Kow values. However. this correla
tion overestimates losses for hydrophilic organic sub
stances. 

There are several effects that make extrapolating 
these test data to a real monitoring situation difficult: 

• Casines were tested and not well screens. The rate 
of sOTplion could be substantially greater in the 
screened Dortions of the we!! because the surface an;G 
of the scieened ponion would be greater. 

• This experiment was conducted under static condi
tions. The effect of sorption under real conditions 
would be mitigated to some degree. depending on 
the rate of exchange of water between the aquifer 
and well casing. 
Oearly. choosing one casing material for samples 

that will be analyzed for both trace metals and organics 
involves comoronuse. However. based on the results of 
the tests that'the authors have performed to date. PVC 
appears to be the best compromise choice of the four 
casine materialS tested. 

Future studies will examine leaching of inorganic 
and organic solutes_ the effect of low dissolved oxygen 
on interactions between the metals and well casings. 
and the suitability of other materials for ground water 
monitoring. 
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Potenti~1 of COllllllon Well Casing l\fateciuls 
to Influence Aqueous Metal Concentrations 

by Alan D. Hewitt 

Abstract 
Static leaching and sorption laboratory studies were perfonned to assess the potential of polyvinyl chloride 

(PVC). polytetrafluoroethylene (PTFE), and two types of stainless steel (SS 304 and SS 316) well casing materials 
to influence metal concentrations in ground water solutions with low dissolved oxygen. Overall, PTFE was inert, 
whereas one or both stainless steels significantly altered the solution concentrations of Cd, Cr, Cu, Pb, Fe, and Ni. 
PVC was generally more reactive than PTFE, but did not significantly alter the solution metal concentrations as 
often; or as greatly. as either of the stainless casings. 

Introduction 
The validity of estimates of analyte concentration in 

ground water samples collected from monitoring wells 
has recently received considerable attention. This issue, 
with regard to the selection of a monitoring well con
struction material. stems from the U.S. Environmental 
Protection Agency (U.S. EPA) recommendation that 
stainless steel and polytetrafluoroethylene (PTFE) be 

sed instead of polyvinyl chloride (PVC) when volatile 
'-tJrganic compounds will be analyzed during the well's 

lifetime (U.S. EPA 1986). Because screening for all 
hazardous waste analytes regulated by the U.S. EPA 
must be performed at least once, this recommendation 
is interpreted by some agencies as prohibiting the use 
of PVc. 

A review of the literature published prior to 1986 
reveals no substantial evidence (nor were any references 
provided in U.S. EPA [1986]) for the basis of this deci
sion. Subsequent well casing studies concerned with 
material effects on solution analyte concentration have 
observed the following. During ground water sample 
collection from steel and stainless steel (SS) wells under 
stagnant condition and after purging, leaching of Fe. 
Cd, Cr, and Mn has been observed (Houghton and 
Berger 1984, Barcelona and Helfrich 1986). Laboratory 
studies monitoring the metals listed in the National 
Interim Primary Drinking Water Regulations 
(NIPDWR, Table 1). found either or both SS 316 and 
SS 304 to affect the solution concentration of Ba. Cr, 
Cu, and Pb, while PVC and PTFE were far less influen
tial (Hewitt 1989, Parker et al. 1990). Laboratory studies 
concerned with organic analytes (Gillham and O'Han
nesin 1988, Parker et al. 1990, Reynolds et al. 1990) 
'ported that sorption of several halogenated com-

",,,,,,cunds (i.e., tetrachloroethylene) was more rapid for 
TFE than PVc. Although none of these studies can 
predict the actual effects that will be incurred when 
sampling from a well, they do address the issue of mate
rial inertness. As the time between well purging and 

sampling diminishes, so does the issue of well casing 
material effects (Nielsen 1988). 

In this study, leaching and sorption experiments were 
perfonned comparing PVC, PTFE, SS 304 and SS 316 
well casing materials in low dissolved oxygen (DO) solu
tions. The low DO condition was imposed to eliminate 
the development of visible surface oxidation on the 
stainless casings. In previous studies (Hewitt 1989, Par
ker et al. 1990) roughly half of the stainless steel casings 
developed rust sites. Surface oxidation, presumably by 
galvanic action, could explain the significant effects 
observed for the stainless steels. In addition, the low
DO condition addresses the anoxic conditions common 
to very deep wells, where material strength require
ments, combined with U.S. EPA material recommenda
tions, currently limit well casing selection to only the 
stainless steels. 

Materials and Methods 
Materiiils 

Sections of PVC, PTFE, SS 304, and SS 316 well 
casings (1.2m long, 5.0cm 1.0.) specifically manufac
tured (factory cleaned) for ground water monitoring 

TABLE 1 
National Interim Primary Drinking Water 
Regulation Levels (Federal Register 1975) 

As 
Ba 
Cd 
Cr 
Pb 
Hg 
Se 
Ag 

l\YfPD\VR Leveis (J,LgiLj 

50 
1000 

10 
50 
50 
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50 
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were cut in approximately 2em lengths. The exact 
lengths of the casing rings were adjusted based on the 
pipe's diameter and wall thickness to nonnalize the sur
face area (80 em2). During pipe milling (cutting and 
edge filing), precautions were taken to prevent exposure 
to grease, dirt, solvents, and other foreign substances. 
Casing rings were individually rinsed several times prior 
to use with deionized distilled water, and air dried in a 
Class 100 clean air station. All cleaning and subsequent 
operations were perfonned within a c1eanroom com
plex, and plastic gloves or nylon tweezers were used to 
handle the rings. 

Polypropylene jars (69mm 0.0. x 62mm high, 
125mL) were used as exposure vessels for individual 
casing rings. These vessels and all other materials (i.e., 
collection bottles, tubing, etc.) that came into contact 
with the well water were appropriately cleaned with 
either dilute nitric acid or soap and water followed by 
several rinses with deionized distilled water. A glove 
bag served as the nitrogen environmental chamber for 
these low-DO experiments. The ground water used here 
and previously (Hewitt 1989, Parker et al. 1990) was 
collected from a 76m-deep domestic artesian well 
located in Weathersfield, Vermont. 

Test Design and Setup 
Experiments designed to study both the sorption 

and leaching of metals were performed in a positive 
nitrogen atmospheric chamber. Low dissolved oxygen 
water was created by purging with nitrogen, thereby 
lowering this constituent from its native level of 9.0 mgl 
L to below 1.0 mgIL (Table 2). In the leaching experi
ment, the metals analyzed were Cd, Cr, Cu, Pb, Fe, and 
Ni. The sorption experiment studied the solution con
centrations of Cd. Cr, Cu, and Pb, introduced at concen-

!rations that were approximately one-fifth the NIPDWR 
(Table 1). The concentration of native Fe in the water 
was also monitored in the sorption study. The metal 
analytes in this study were major constituents of stainless 
steel or had previously been found to be influenced by 
casing materials (Hewitt 1989, Parker et al. 1990). 
Hewitt (1991) provides a more detailed discussion of 
the experirnentai setup and procedure. 

For the leaching experiment, triplicates of each cas
ing material and the control (no casing) were prepared 
for treatment periods of two, eight, 24, and 120 hours. 
Casing rings were submerged in 60mL of water inside 
capped vessels. After treatment each casing ring was 
removed from the vessel and the remaining solution 
(60mL) was acidified, thus sacrificing the sample and 
vessel. This sample collection method was deemed nec
essary for the leaching study, because released metals, 
particularly cations, could be lost to the plastic vessel 
walls (Masse et al. 1981). In addition to the samples and 
control, four additional vessels without well casings were 
included. one for each exposure period, to inonitor pH, 
DO, and oxidatiOn/reduction potential (ORP). 

The sorption study followed this same experimental 
design, with triplicates of the four casing materials and 
the control, and a vessel for monitoring the solution 
parameters for each treatment period. Here, sample 
aliquots of 2.5 mL were removed and acidified after two, 
eight, 24, and 72. hours of treatment, from an initial 
solution volume of l00mL. Sample aliquots could be 
removed in this fashion because the con trois eouid 
account for the loss of metals to the vessel walls. 

Analysis 

Metal analyses were performed using Graphite Fur
nace Atomic Absorption (GFAA) with a Perkin-Elmer 

TABLE 2 
Ground Water Parameters Measured In Situ and for Experimental Monitoriug Solutions 

In situ ground water 

Leaching experiment monitoring solutions 
Stock 

2 hr 

8 hr 

24 hr 

120 hr 

Smption experiment monitoring soiutions 
Stock 

2 hr 

8 hr 
24 hr 

72 hr 

·Conductivity of ground water measured just prior to purging. 
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DO ORP Conductance 
(mgIL) pH (mV) (j.Lmhos) 

9.0 

0.4 
1.3 

1.2 

1.7 
0.6 

0.9 

1.8 

1.6 
0.8 

0.3 

7.4 

8.4 
8.4 
8.4 
8.7 
8.9 

8.1 

8.1 

8.1 
8.5 

8.9 

280 

190 

180 

180 
180 

170 

.200 

190 

170 

150 

*230 

240 

, 

.~ 

~ 



TABLE 3 
Summary of Statistical Analyses for Average Analyte Concentrations < .... gIL) During the Leaching 

-,. Experiment. (Materials with common underlining are not different at the 95 percent confidence level as determined 
by the least significant difference [LSD).) .... Tbne ,ven Casliij 11me Wen clIIiDI • , 

t Static Leaching Experiment 

Cadmium Le.d 
~: 2 hr Control PTFE PVC SS 304 SS316 2 hr Control PTFE SS 304 SS 316 PVC 

0.03 0.04 0.10 0.22 0.36 0.10 0.14 0.55 0.79 0.94 

(LSD = 0.16) 
(LSD = 0.98) . 

< 8hr Control PTFE PVC SS 316 SS 304 
8hr Control PTFE PVC SS 304 SS 316 0.10 0.18 0.36 0.95 6.58 

0.03 0.03 0.22 0.40 0.49 (LSD = 11.7) 
(LSD = 0.36) 

24 hr Control PTFE SS 316 PVC SS 304 
24 hr Control PTFE SS 304 SS 316 PVC 0.10 0.18 0.27 0.93 1.42 

0.03 0.03 0.17 0.20 0.27 (LSD = 0.59) 
(LSD = 0.29) 120 hr Control PTFE SS 316 PVC SS 304 

0.10 0.12 0.34 0.36 1.65 
120 hr Control PTFE SS 316 SS 304 PVC 

(LSD = 0.55) 
0.03 0.03 0.04 0.09 0.24 

(LSD = 0.28) Iron 

Chromium 
2hr Control PTFE PVC SS 304 SS 316 

2 hr Control PTFE SS 304 PVC SS 316 
9.93 11.4 12.0 16.7 22.7 

0.24 0.28 0.62 0.72 1.35 
(LSD = 7.65) 

(LSD = 1.12) 
8 hr Control PVC PTFE SS 304 SS 316 

8 hr Control PTFE PVC SS 316 SS 304 9.n 11.0 13.4 14.9 55.6 

0.29 0.35 0.38 2.04 4.44 (LSD = 85.8) 

(LSD = 5.91) 
24 hr PTFE Control PVC SS 304 SS 316 

24 hr Control PTFE PVC SS 316 SS 304 9.50 9.80 11.5 20.0 28.9 

0.28 030 D.68· 1.89 2.29 (LSD = 16.1) 

(LSD = 2.59) 
120 hr PVC PTFE Control SS 316 SS 304 

120 hr PTFE Control PVC SS 316 SS 304 9.10 9.60 10.0 17.1 48.2 

0.34 0.37 0.38 2.19 3.06 (LSD = 40.8) 

(LSD = 3.25) 
Nickel 

Copper 2 hr Control PVC PTFE SS 304 SS 316 

2 hr Control PTFE PVC SS 304 SS 316 2.2 2.2 2.4 3.2 13.5 

0.47 1.13 1.85 6.90 31.2 (LSD = 6.9) 

(LSD = 11.5) 
8 hr Control PTFE PVC SS 304 SS 316 

8 hr Control PTFE PVC SS 304 SS 316 2.2 2.2 2.2 3.52 16.0 

0.49 0.73 1.44 5.02 25.3 (LSD = 5.2) 

(LSD = 15.3) 
24 hr Control PTFE PVC SS 304 SS 316 

24 hr Control PTFE PVC SS 304 SS 316 2.2 2.2 2.2 5.0 10.4 

0.50 070 2.35 8.09 20.0 (LSD = 3.0) 

(LSD = 8.67) 
120 hr Control PVC PTFE SS 304 SS 316 

120 hr Control PTFE PVC SS 304 SS 316 2.2 2.2 2.4 6.1 12.0 

0.49 0.99 1.66 3.56 16.2 (LSD = 8.7) 

(LSD = 7.02) 
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Model 403 Atomic Absorption Spectrophotometer 
(AAS) coupled with a Perkin-Elmer Model 2200 heated 
graphite atomizer. Instrumental procedures followed 
the guidelines provided in the manufacturer's instru
ment manual (Perkin-Elmer 1981). The analytical pro
cedures were designed to achieve method detection 
limits (MDLs) below 1 percent of the NIPDWR levels 
(Table 1). The 1--.IDLs were established as described in 
the Federal Register (1984). 

Dissolved oxygen, pH, and 0 RP were determined 
spectrophotometrically using high-range Accu Vac rea
gent vials (Hach 25150) and a Drl2 spectrometer (Hach), 
with a semimicro glass combination Ross Model 81-03 
electrode (Orion), and with a Model 97-78-00 platinum 
redox electrode (Orion), respectively. 

For each experiment and metal the data for the 
sample triplicates of each casing material and control 
were subjected to a one-way analysis of variance 
(ANOVA) and a least-significant-difference (LSD) test 
at the 95 percent confidence level. 

Resuiis 

Leaching Experiment 
Table 3 shows the results for the statistical analyses 

of the Cd. Cu. Cr, Pb, Fe. and Ni concentrations deter
mined. PTFE was not observed to leach any of the 
metals determined, relative to the control. PVC leached 
significantly more Pb for the 24-hour treatment period, 
while SS 304 leached more Pb for the 24- and 120-hour 
treatment periods and more Cd for the two- and eight
hour treatment periods, relative to PTFE and the con
trol. Stainless steel 316 leached significantly more Cd 
for two- and eight-hour treatment periods, and fre
quently leached more Cu, Fe. and Ni in comparison to 
PTFE, PVc, and the control. Ranking the materials 
based on their tendency to leach the metals studied 
shows that PTFE < PVC < SS 304 « SS 316. 

Sorption Experiment 
Table 4 shows the results of the statistical analyses 

for the spiked metals and native Fe. This analysis did 
not reveal any statistically significant differences 
between PTFE and the control or between PVC and 
PTFE. Stainless steel 316 showed significant leaching 
of Cu and sorption of Pb for three out of four treatment 
periods, while SS 304 sorbed more Cd. Cr, and Pb for 
at least half the treatment periods relative to PTFE, 
PVC, and the control. Ranking the materials based on 
their ability to sorb the metals studied shows that PTFE 
< PVC < SS 316 « SS 304. 

Discussion 
From the time of ground water collection to the end 

of each of the experiments there were shifts in chemical 
equilibria. The low DO condition, however. did prevent 
visible surface oxidation from forming on the stainless 
steel casings, as was observed in our earlier studies (He
witt 1989, Parker et al. 1990). The DO in earlier efforts 
was around 9.0 mgIL, the same as the in situ concentra
tion determined for this study (Table 2). This high level 
of DO has previously been cited as being corrosive 

134 Spring 1992 GWMR 

(Aller et al. 1989). 
Assessing first those metals that are major constitu

ents of one of the materials tested reveals the expected: 
the two stainless casings leached Fe, Ni, and Cr 
(Table 3), and SS 304 sorbed Cr (Table 4). Clearly, sam
ples that are to be analyzed for a given analyte should 
not be exposed to materials containing that analyte. 

With regard to the aqueous conceniraiions oi Cd, 
Cu, and Pb, PTFE was the least reactive material, and 
the stainless steels the most reactive in terms of releasing 
or providing sites for sorption. This finding is also consis
tent with earlier laboratory studies (Hewitt 1989, Parker 
et al. 1990), indicating that independent of visible corro
sion, active sites exist on stainless steel casings that can 
either release or sorb metals of concern to human health. 

Common to these experiments and our previous 
studies (Hewitt 1989, Parker et al. 1990) were aberrant 
aqueous metal concentrations determined for individual 
samples that could be treated as outliers. In all cases 
the aberrant concentrations were found in samples 
exposed to the stainless steel casings. This frequently 
resulted in variances that were not homogeneous with 
the other casing materials. The comparison of inho
mogeneous variances weakens the statistical analysis, 
making the interpretation overly conservative. This 
explains why significant differences were not distin
guished in some' cases where the mean concentrations 
were numerically,different by as much as an order of 
magnitude. The author has chosen to handle the data 
in this fashion because, in his opinion, the aberrant 
values were not random, but inherent to the stainless 
steel casing material. 

The application of static laboratory findings to the 
dynamic and environmentally sensitive conditions that 
exist for sampling ground water is not straightforward. 
However. because the two-hour treatment period 
showed significant leaching by both stainless steel cas
ings and sorption by both stainless steel and PVC (Pb 
only) casings (Table 5), the potential material effects 
demonstrated here cannot be easily dismissed with 
respect to the time lapse between purging and sampling. 

Conclusion 
If only metal analytes are of concern, PTFE is the 

best material for ground water monitoring wells with 
respect to material inertness. Ground water samples 
analyzed for trace metals would be more suspect if taken 
from wells constructed with stainless steel than if taken 
from wells made of either PVC or PTFE. This finding 
holds for both corrosive (Hewitt 1989. Parker et al. 1990) 
and non-corrosive environments. Studies concerned 
with levels of aqueous organic constituents have shown 
PTFE to be more prone to sorption of analytes than 
either PVC or stainless steel (Gillham and O'Hannesin 
1988, Parker et al. 1990, Reynolds et al. 1990). In terms 
of a material's inertness, PVC is the best compromise 
among those tested here, for monitoring wells installed 
to monitor trace levels or for the early detection of i 
contaminants in ground water. ~ 



TABLE 4 
Summary of Statistical Analyses for Average Analyte Concentrations (Jl.gIL) During the Sorption 
Experiment. (Materials with common underlining are not different at the 95 percent confidence level as determined 

by the least significant difference [LSD].) 

'r1iDt' Weii Casing Tho. Wen Cuing 

Sorption Experiment 

Cadmium Lead 
2 hr SS 304 PTFE Control PVC SS 316 2 hr SS 316 SS 304 PVC PTFE Control 

2.18 2.24 2.28 2.28 2.31 8.56 8.73 9.32 9.83 10.1 
(LSD ~ 0.12) 

8 hr SS 304 SS 316 PVC PTFE Control 
(LSD ~ 0.61) 

1.85 2.16 2.19 2.22 2.25 
8 hr SS 316 SS 304 PVC PTFE Control 

(LSD ~ 0.20) 5.17 5.73 8.49 9.54 9.98 

24 hr SS 304 SS 316 PVC PTFE Control (LSD ~ 1.45) 
, '0 , ~ 2.11 2.19 2.23 L"'U L7U 

24 hr SS 316 SS 304 PVC PTFE Control (LSD ~ 0.29) 
2.94 3.65 7.98 9.11 9.62 

72 hr SS 304 PVC SS 316 Control PTFE (LSD ~ 2.05) 
0.82 1.27 1.46 2.04 2.13 

(LSD ~ 1.42) 72 hr SS 316 SS 304 PVC Control PTFE 
1.64 2.26 4.45 8.42 8.51 

Cbromiwu 
2 hr SS 304 PTFE Control PVC SS 316 (LSD ~ 4.50) 

11.3 12.1 12.2 '" " . 1.:..J i..:. ... 
Iron 

(LSD ~ 0.79) 2 hr PVC Control PTFE SS 316 SS 304 
8.76 9.11 10.9 13.2 19.6 

8 hr SS 304 PTFE Control SS 316 PVC (LSD ~ 16.9) 
10.7 12.1 12.1 12.2 12.4 

8 hr Control PTFE PVC SS 316 SS 304 (LSD = 1.36) 
8.66 8.71 8.97 12.3 19.6 

24 hr SS 304 Control PTFE PVC SS 316 
(LSD = 17.1) 

10.5 12.2 12.2 12.4 12.5 
24 hr PTFE PVC Control 55 316 55 304 

(LSD = 1.45) 7.75 8.31 8.08 11.8 18.9 
(LSD ~ 15.6) 

72 hr 55304 5S 316 Control PTFE PVC 
8.36 11.4 11.9 12.1 12.5 72 hr PTFE PVC Control S5 316 SS 304 

(LSD.",4.36) 6.91 6.93 7.35 9.89 11.3 
(LSD = 6.61) 

Copper 
2 hr PTFE Control PVC SS 304 SS 316 

10.4 10.5 10.8 12.2 23.2 

(LSD = 7.42) 

8 hr SS 304 PTFE PVC Control SS 316 
9.33 9.93 10.2 10.7 27.6 

(LSD ~ 7.55) 

24 hr SS 304 PVC PTFE Control SS 316 
6.84 9.41 9.61 9.91 30.0 

(LSD ~ 7.39) 

72 hr SS 304 PVC PTFE Control SS 316 
4.48 6.24 8.75 9.38 18.9 

(LSD ~ 10.9) 
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TABLES 
WeD Casing Material(s) that Leached or Sorbed a Significantly Greater Amount Relative to the 

Control, for a Two-Hour Treatment Period 

Fe Ni 

Leached SS 316 SS 316 
SS 304 

Sorbed 
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Information Requirements for Justifica~ion of Alternativ~ 
Well Casing Materials for Groundwater Monitoring Well Construction 

I. EPA Region IV requires that groundwater monitoring wells be 
constructed of stainless steel (304 or 316 - first choice) or 
rigid PVC meeting NSF Standard 14 ("NSF WC" - second choice). 
Which of these well casing materials to be used depends upon which 
would obtain the most representative groundwater sample. A 
justification must be submitted when monitoring wells constructed 
of PVC materials are proposed for use in collecting samples for 
organic analysis. Following are EPA'S information requirements 
for justifying the use of PVC as the well casing material for 
groundwater monitoring wells. 

1. The Data Quality Objectives (DQO) for the .amples to be 
collected from wells with PVC casing per EPA/540/G-87/00J, 
Data Quality Obiectives for Remedial Response Activities. 

2. The anticipated compounds and their concentration ranges. 

J. The anticipated residence time of the sample in the well. 

4. The aquifer's productivity. 

5. The reasons for not using hybrid wells of PVC casings and 
stainless steel screens. 

6. Brief discussion of adsorption/desorption characteristics of 
the compounds and elements of interest for the type of PVC to 
be used. 

7. Whether an anticipated increase in thickness of the monitor 
well wall would require a larger annular space. 

8. The type of PVC to be used and, if available, the 
manufacturer's specifications. Additionally, assurance that 
the PVC to be used does not leach, IDAsk, reac.~ Dr . otherwise 
interfere with the contaminants being monitored within the 
limits of the DQOs. 

II. EPA acceptance of PVC well casing materials does not constitute 
approval of that casing material; therefore, if PVC is accepted 
fOr use, the following condit~ons shall apply. 

1. The FACILITY accepts the risks that the use of alternate 
materials for groundwater monitoring may cause interferences 
or inaccuracies in the chemical analysis of sample. from such 
wells. All compounds found in samples collected from the 
well will be considered to originate in the aquifer being 
monitored. 



Alternative Well Casing Materials (Cent.) 

2. Any such acceptance applies te the implementation of the 
specified RFI Work Plan only, and any other use of alternate 
materials for groundwater monitoring must be granted by EPA 
separately. 

3. Any major amendments or revisions to the referenced RFI Work 
Plan or the intended COOs of the work plan may require 
reassessment of the acceptance for use of alternate materials 
by EPA. 

4. EPA reserves the right to refuse groundwater monitoring data 
from groundwater ~ells constructed of alternate materials 
from those speci!~ed in the Region rv SOP whenever such 
construction materials could cause the ground water 
moni~oring data to fail to meet the necessary COOs. 

::I. The information to justify the use of PVC well casing could 
be incorporated into the work plan and be inclusive for all 
sites where PVC casing will be used. 

IV. All field work and laboratory procedures must follow EPA 
Region IV Standard Operating Procedure Quality Assurance 
Manuals (SOPQAM). The SOPQAM for field procedures is dated 
February 1991, and the SOPQAM for laboratory procedures is 
dated september 1990. Any deviation from EPA Region IV 
SOPQAM must be justified in writing and be approved by EPA. 

August 2. 1991 
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RECEIPT AND UNDERSTANDING OF 

HEALTH AND SAFETY POLICIES AND PROGRAMS 

I, , have read the Environmental and Safety Design, 
Inc. Health and Safety Manual. In doing so, I understand its contents and, hereby, agree to abide by 
the policies and procedures contained within. Furthermore, I understand that failure to comply with 
those policies and procedures and all other established safety policies and procedures may result in 
disciplinary action up to and including termination of employment. 

Signature ______________ Date, ______ _ 

Page ii 
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Introduction: Health and Safety Policy for Environmental and Safety 
Designs, Inc. 

Conducting investigations and cleanup operations of hazardous materials in the workplace and 
environment adds a new dimension to the practice of occupational health and safety. Considerations 
beyond those of the typical industrial setting must be made to incorporate the special conditions 
encountered when handling these materials. Employees involved in investigation or cleanup of 
hazardous materials can be exposed to numerous toxic and hazardous substances that mayor may 
not be identified, and for which the potential health effect may not be known. 

To preclude the occurrence of hfuillful exposures, Environmental and Saferj Designs, Inc. (EnSafe) 
is firmly committed to establishing safe and healthful work conditions and practices at each of its 
job locations. To assure that EnSafe is successful in this endeavor requires a concentrated effort on 
the part of management and all employees. EnSafe management is responsible for keeping abreast 
of and disseminating information pertaining to current laws, regulations, and standards regarding the 
health and safety of employees exposed to hazardous materials. EnSafe will take the necessary steps 
to recognize, evaluate, and control those situations likely to produce exposures to hazardous materi
als through the diligent review of work and safety plans for each job site. Programs in medical 
surveillance, respiratory protection, and safety training are provided for EnSafe employees. The 
programs are administered and updated to assure the welfare of each employee. In addition, it is the 
responsibility of the management and technical staff to respond to questions and promptly investi
gate any complaints. 

All EnSafe employees are expected to accept the responsibility of personal concern for the safety 
and health of themselves, fellow workers, and visitors through the knowledge of and compliance 
with company programs and policy. Employees must attend training programs and abide byestab
lished rules and procedures. EnSafe is not responsible for the health and safety of the employee 
who modifies, alters or otherwise uses equipment or performs work which is inconsistent with the 
manufacturer's instructions or established operating procedures. In addition, employees who fail to 
follow established health and safety plans and procedures will be subject to disciplinary action. 
Questions or violations should be reported to supervisors or to the Health and Safety Officer, for 
clarification and follow up. 

Page iii 
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Section 1: Medical Monitoring Program 

All EnSafe personnel who enter hazardous waste/spill sites or have the potential for exposure to 
hazardous materials from these sites must participate in the EnSafe Medical Monitoring Program. 
The program is conducted by EnSafe's Company doctor in liaison with the Company Health and 
Safety Officer. The purpose of the program is to identify any preexisting illnesses or problems that 
would put an employee at unusual risk from certain exposures or respirators, and to monitor and 
evaluate exposure-related events where workers are involved in the handling of hazardous materials. 
Project managers should consult with the Health and Safety Officer and/or the Company doctor 
concerning the scope of work and known or anticipated chemical hazards associated with each 
project. 

EnSafe maintains the right to exclude certain individuals from particular jobs based on reports from 
the Company doctor. 

The program will be reviewed on an annual basis to determine its effectiveness. 

The Company doctor has been employed as an independent contractor to provide medical monitoring 
for EnSafe. The doctor is responsible for the following aspects of the medical monitoring program: 
• Selection and qUality assurance of medical and laboratory services involved in carrying out the 

monitoring program 
• Development of a uniform medical record 
• Record retention 
• 
• 
• 
• 

Employee notification of examination results 
Determination of content of the medical and biological monitoring programs 
Record review and correlation between potential exposure and effect 
Monitoring job related illness and injury for each employee 

1.1 Examinations 

1.1.1 Preplacement Examinations 
Each employee will be given a preplacement examination to identify any preexisting illness or prob
lem that would put the employee at an unusual risk from certain exposures; to assure that each 
employee can safely use negative pressure respirators; and to develop a data base to assess any 
exposure-related events detected during periodic medical monitoring. Data accumulation will include 
variables such as age, sex, race, smoking, prior employment history, and other conditions that might 
bear upon the occurrence of subsequent events once employment begins. 
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• Occupational history including previous chemical and carcinogenic exposures 
• Medical history including demographic data, family history, personal habits, past medical 

history and a current symptomatic review of systems 
• Fertility history 
• Physical examination, stressing examination of the neurologic, cardio-pulmonary, musculo-

skeletal and dermatological systems 
• Physiological parameters including blood pressure and visual acuity testing 
• Pulmonary function testing including FVC, FEVI and FEV 25-75 
• Electrocardiogram 
• P A and lateral chest X -ray 
• A multi-chemistry panel including tests of kidney and liver function 
• Red blood cell cholinesterase 
• Audiogram 

The history, physiological parameters, X-ray, screening tests and laboratory studies will be done prior 
to the physical examination. After the physical examination the medical examiner will review the 
results of the examination and special studies with each employee and facilitate referral for further 
evaluation of abnormalities detected during this examination. OHS will provide each employee a 
written summary and detailed results of the examination along with treatment of any job restrictions. 

1.1.2 Periodic and Exit Examinations 
An examination and updated occupational history will be repeated on an annual basis. The content of 
the annual examination includes: 
• Updated occupational and medical history 
• Physical examination, stressing examination of the neurologic, cardio-pulmonary, musculo

skeletal and dermatological systems 
• 
• 
• 

Pulmonary function testing including FVC, FEVI and FEV 25-75 
Multi-chemistry panel induding tests of kidney and liver function 
Urinalysis 

The Company doctor will review the results of annual examination and exposure data, and request 
further tests or issue medical clearances as appropriate. 

An examination will also be done when an employee terminates. The Company doctor will be 
consulted for the contents of the exanl. The exception to L'1is is when the tenninating empioyee has 
had an exam within six (6) months or when there has been no site work since the time of the last 
examination. 
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1.1.3 Return-to-Work Examinations 
After any job-related injury or illness. a medical examination is required to determine fitness for duty 
or to identify any job restrictions. The medical examiner will review the results of this back-to-work 
examination with the Company doctor prior to releasing the employee for work. A similar 
examination will be performed if an employee has missed at least three (3) days of work due to a non
job-related injury requiring medical attention. 

1.2 Biological and Medical Monitoring 
Biological and medical monitoring for specific exposures will be done whenever feasible. Such 
monitoring is important to assess the adequacy of personal protective measures and work practices. 
After reviewing potential exposures at anyone site, the Company doctor will detennine the content 
and frequency of a medical and biological monitoring program. The content and frequency might 
change as further information is acquired concerning specific environmental exposure levels. 

Such a program might include: 
CJ Measurements of specific substances such as: 

blood lead 
urine cadmium 
blood or urine mercury 
serum levels of PCBs. organochlorine compounds. etc. 

CJ Metabolic products such as: 
urine azide-iodide test (carbon disulfide) 
urine phenol (benzene) 
carboxyhemoglobin (methylene chloride) 

CJ Medical monitoring for specific exposures such as: 
- red blood cell cholinesterase (organophosphates) 
- qUililtitative urine protein (cadrniufn arId fnercury) 
- reticulocyte count and platelet count (benzene) 
- thyrozine (dinitrophenol/pentachlorophenol) 

CJ Focused history and examinations such as: 
- neurologic examination (organophosphates. carbon disulfide) 
- psychological testing (carbon disulfide. mercury) 
- skin examination (PCBs, dioxins) 

These tests may be performed before and after site work. periodically during site work and after any 
specific identifiable spill where excessive exposure might have occurred. 
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A baseline audiogram will be obtained for each employee working on the site with six (6) months of 
initial employment. Any employee who is exposed at or above 80 decibels will have an annual 
audiogram performed as part of the annual occupational physical. Audiometric tests will be 
performed by a licensed or certified audiologist, otolaryngologist or other physician or, by a 
technician who is certified by the Council of Accreditation in Occupational Hearing Conservation, or 
who has satisfactorily demonstrated competence in administering audiometric examinations, obtaining 
valid audiograms, and properly using maintaining, and checking calibration and proper functioning of 
the audiometers being used. A technician who operates microprocessor audiometers does not need to 
be certified. A technician who performs audiometric tests must be responsible to an audiologist, 
otolaryngologist, or other physician. 

If a comparison of the annual audiogram to the baseline audiogram indicates a standard threshold shift 
as defined in 29 CPR 1910.95(g)(IO), the employee will be informed in writing within 21 days. 
Unless a physician determines that the standard threshold shift is not work related or aggravated by 
occupational noise exposure, EnSafe will comply with the following procedures contained in 29 CPR 
1910.95(g)(8)(ii). EnSafe will retain all employee audiometric test records with the medical 
surveillance records. All audiogram records will be provided, upon request, to employees, former 
employees, representatives designated in writing by an individual employee and authorized State and 
Federal regulators. 

1.3 Confidentiality 
Medical records will be maintained in a confidential manner so that only authorized persons will have 
access to the records. These will include medical staff of EnSafe or contracted medical personnel, the 
individual, the individual's personal physician, or the individual's designated representative. Upon 
request, the individual may obtain a copy of the medical file. This will be provided within fifteen 
(15) days of the receipt of the written request. 

Information used for research, testing, statistical, or epidemiologic purposes will have all identifying 
data removed, including the identity of the individual. Any medical information or findings obtained 
which do not affect the individual's job performance will not be made available to EnSafe. This is to 
maintain the patient-physician confidentiality. Upon death, retirement, resignation, or other termi
nation of services, the records will be retained by EnSafe or contracting physician. 

Page 1-5 



Health and Safety Manual 
Section 1: Medical Monitoring Program 9/92 

1.4 Safety Training and Education Program 
Initial and periodic instruction and training will be conducted to assure that each EnSafe employee is 
capable of performing hislher work in the safest possible manner. No EnSafe employee will be 
permitted to participate in job activities or operate equipment unless properly trained. The Health and 
Safety Officer is responsible for coordinating health and safety training. Site managers/site safety 
officers will ensure that all EnSafe workers are properly trained prior to work operations. 

The list provided below is the minimum amount of instruction and training that will be required of all 
EnSafe employees entering a hazardous waste/spill site. Additional training will be conducted as site 
specific conditions dictate. 

1.4.1 Initial Training 
A. Safety Orientation 

I) Administration 
a) policies 
b) programs - respiratory, training, medical monitoring 
c) right -to-know 

2) Work Organization and Control 
a) work zones 
b) site operations 
c) site security and access 

B. Chemical and Physical Hazards 
I) Toxicity - routes of exposure 
2) Chemical hazard classes 
3) Mechanical hazards 
4) Heat stress 
5) Fire a,.~d explosion hazards 
6) Radiation 

C. Respiratory Protection 
l) Types of equipment; levels of protection 
2) 1L Vs; PELs; protection factors 
3) Selection 
4) Practice use (and fit-testing); maintenance 
5) Cascade system (optional) 
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D. Protective Clothing 
I) Types of equipment; levels of protection 
2) Permeation; breakthrough 
3) Selection 
4) Practice use; maintenance 

E. Decontamination Procedures 
I) Rationale 
2) Procedures 
3) Selection 

F. Ambient Monitoring 
I) Rationale 
2) Types of equipment 
3) Guidelines for exposures 
4) Practice use of equipment 

G. Sampling (optional) 
I) Procedures and equipment 
2) Shipping/packaging/manifesting 

H. Safety Planning and Procedures 
1) General measures 
2) Site safety considerations 

Health and Safety Manual 
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3) Selection of protective and monitoring equipment (optional) 
4) Safety Plan development (optional) 

1. First Aid/CPR (at least one individual on site) 

1.4.2 Annual Review Training 
A. Respiratory Protection 

I) Selection 
2) Practice use (and fit-testing) 

B. Protective Clothing 
1) Selection 
2) Practice Use 

C. Decontamination Procedures 
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D. Ambient Monitoring 

E. First Aid/CPR (as needed) 
I) Maintain current certification 
2) Heat stress 

F. Review Specific jobs and discuss problems encountered and improvements needed. 

9192 

Records will be kept of all health and safety training and copies provided to the Health and Safety 
Officer upon request Audits will be conducted at least annually by the Health and Safety Officer to 
evaluate the program' s effectiveness. 
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2.1 Introduction 
EnSafe anticipates that the following comprehensive safety plan is applicable to most investigative 
and cleanup actions involving hazardous materials. This plan is used to assign responsibilities, 
establish mandatory operating procedures, and provide for contingencies that may arise while 
operations are being conducted at hazardous waste/spill sites. A specific site safety plan will be 
developed and implemented based upon this general plan to address individual hazards at each site. 

2.2 Applicability 
The provisions of this plan and the specific site safety plan are mandatory for all of EnSafe personnel 
and all personnel under contract to EnSafe. Activities covered by these plans include investigation, 
sampling, and mitigation undertaken on-site or at any off-site areas which may be affected by 
contamination from the site. All visitors to the site will be required to abide by the procedures 
established in accordance with general and specific safety plans. 

2.3 Responsibilities 
Each site shall have, at a minimum, an employee of EnSafe designated as a site manager and.or site 
safety officer. 

2.3.1 Site Manager (8M) 
The SM is responsible for: 
• Assuring that appropriate equipment is available and properly used by all EnSafe and contrac

tor personnel 
• 

• 

• 

• 

Assuring that personnel are aware of the provisions of this plan and the potential hazards 
;:associated with specific site operations 
Assuring that personnel are instructed in safe work practices and in procedures for dealing 
with emergencies 
Supervising the monitoring of safety performances by all personnel to ensure that required 
work practices are employed 
Correcting any work practices or conditions that may result in injury or exposure to toxic 
substances 
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2.3.2 Site Safety Officer 
The Site Safety Officer will administer the safety program at the site and will: 
• Obtain and interpret instrument reading to determine the degree of hazard present 
• Determine personnel protection levels necessary to ensure personnel safety 
• Monitor decontamination procedures 
• Evaluate weather and chemical hazard information, and recommend to the SM any modifica

tions to work plans and protection levels necessary to ensure personnel safety 
• Conduct safety briefings as appropriate 
• Monitor the safety performance of all personnel to ensure that the required practices are 

utilized 

2.3.3 Contractors to EnSafe 
Contractors to EnSafe are responsible for ensuring that their personnel meet all of the requirements 
specified in the general and specific site safety plans. Non-qualified personnel will be excluded from 
the job site. 

2.4 Site History and Description 
A review of the existing data about the site to date will be conducted to assess the potential hazards 
to be encountered by EnSafe and contractor personnel. The following information will be included in 
the specific site safety plan: 
• The type of work and activities performed at the site, if known 
• The (suspected) magnitude and scope of the situation 
• The results and recommendations of previous surveys 
• Information about specific hazards that may be encountered 

2.5 Site Organization and Control 
Site organization and control will be established and maintained according to the recommendations 
set forth in the EPA's "interim Standard Operating Safety Guides, Revised September, 1982." Three 
general zones of operation will be established for each site to reduce the potential for contaminant 
migration and risk of personnel exposure to hazardous substances. 
• Exclusion Zone 
• Contamination Reduction Zone 
• Support Zone 

The sizes and distances between each contiguous area must be established for each cleanup or investi
gation site. Considerable judgment is needed to assure safe working distances for each area balanced 
against practical work considerations. Physical and topographical barriers may constrain idealloca-
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tions. Field and laboratory measurements combined with meteorological conditions are generally 
used in establishing and adjusting area boundaries. 

2.5.1 Exclusion Zone 
The Exclusion Zone constitutes the place where active cleanup andlor investigation operations take 
place. Since the area is considered contaminated. all personnel within the area must use the pre
scribed levels of personal protection equipment A checkpoint must be established at the periphery of 
the Exclusion Zone to regulate the flow of personnel and equipment into and out of the area. The 
Exclusion Zone boundary (hotline) is established initially based upon the actual presence of wastes or 
spilled materials. and is placed around drums, tanks, ponds, liquid run-off, or other physical indicators 
of hazardous substances. The boundary may be adjusted based on subsequent observations andlor 
measurements. The Exclusion Zone should be physically secure and posted or well-defined by geo
graphical and physical boundaries. 

The Exclusion Zone may be subdivided into areas based on environmental measurements or expected 
on-site work conditions. Criteria for determining the areas are listed below. 

Area A 
Area A is an area where maximum respiratory, skin, and eye protection are required. An area may be 
designated as Area A: 
• Where atmospheres have the potential to be immediately dangerous to life and health (IOLH) 
• Where atmosphere sampling indicates concentrations capable of being absorbed through the 

skin or eyes in toxic quantities or where atmospheric concentrations of corrosives exist which 
could destroy skin 

AreaB 
Area B is an area where maximum respiratory protection is required and there is low probability of 
dermal toxicity. An area may be designated as Area B: 
• Where atmospheric concentrations of contaminants are known and they are greater than the 

• 
• 
• 

protection factors for air purifying respirators or where the atmosphere is oxygen deficient 
(less than 19.5% by volume oxygen) 
When the contaminants have good warning properties 
Where the contaminants are not known to be absorbed through or be toxic to the skin 
When a reliable history of prior ent..ry exists without acute or chronic health effects 
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AreaC 
Area C is an area where a lesser degree of respiratory protection is required than in Area A or Area B 
and there is low probability of dermal toxicity. An area may be designated as Area C: 
• When air contaminant levels are being monitored and do not exceed the protection factors of 

air purifying respirators 
• When the contaminants have good warning properties 
• Where the contaminants are not known to be absorbed through or be toxic to the skin 
• When a reliable history of prior entry exists without acute or chronic health effects 

AreaD 
Area D is an area where the use of respiratory protective equipment is not required. An area may be 
designated as Area D: 
• Where no known airborne hazards are present and there is little or no potential for release of 

hazardous airborne contaminants 
• Where work operation precludes splashing of hazardous materials 
• If there are no areas designated as Area A within the same Exclusion Zone 

2.5.2 Contamination Reduction Zone 
The Contamination Reduction Zone 
serves as a buffer between the Ex
clusion Zone and the Support Zone 
(see Figure 2-1), and is intended to 
prevent the spread of contaminants 
from work areas. All decontami
nation procedures are within this 
area. 

The boundary between the Support 
Zone and the Contamination Reduc
tion Zone is known as the contami
nation control line. This boundary 
separates the area of possible con
tamination from the clean areas. 
Entry into the Contamination Re-
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duction Zone from the Support Figure 2-1: Containment Diagram 
Zone will be through a controlled 
access point. Personnel entering into this area must wear the prescribed personal protective 
equipment Exit from the Contamination Reduction Zone requires the removal of any suspected or 
known contaminants through compliance with established decontamination procedures (See section 
2.18: Decontamination). 
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2.5.3 Support Zone 
The Support Zone is the outermost zone and is considered a noncontaminated or clean area. It 
contains the command post for field operations, first aid station, and other elements necessary to 
support site cleanup/investigation activities. Normal street clothes are worn in this area. 

Location of the command post within the Support Zone is based on a number of factors: 
• Wind direction. Preferably the command post should be located upwind of the site Exclusion 

Zone. However, wind direction shift and other conditions may be such that the ideal location 
based upon wind direction does not exist. 

• Topography. The terrain, i.e., woods, water or hills and available space may limit selection of 
command post sites. 

• Site Accessibility. Adequate roads should be available to enter and exit the site. 

The use of the three-area designation with access/egress control points coupled with established 
decontamination procedures provides reasonable assurance against the translocation of contaminants. 
This system of control is based on a "worst case" situation and requires substantial numbers of per
sonnel and equipment. Less stringent site control and decontamination procedures may be utilized 
when accurate information on the type of contaminants and the hazards they present are known. This 
infonnation C8..a.'1 be obtained from air monitoring, i.llSLrllfilenl survey, wipe tests and iecnnicai data 
concerning the characteristics of the substances present. Predicated on having more reliable data, site 
control requirements should be selected for each specific situation and must be approved by the SM. 

2.6 Education and Training 
Initial and periodic training will be conducted by the Health and Safety Officer to assure that each 
EnSafe employee is capable of performing hislher assigned tasks in the safest possible manner. 

Training will include: 
• Names of personnel and alternates responsible for safety and health 
• 
• 

• 
• 
• 

• 
• 
• 

Safety, health, and Ou'lef hazards that may be present on site 
Use of all personal protective equipment including respiratory protective equipment and 
protective clothing; 
Work practices by which the employee can minimize risks from hazards 
Safe use of engineering controls and equipment that may be on the site 
Medical surveillance requirements including recognition of symptoms and signs which might 
indicate over exposure to hazards 
Site control measures 
Decontamination procedures 
Site's standard operating procedures 
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• A contingency plan for safe and effective responses to emergencies including the necessary 
personal protective equipment and other equipment 

• Confined space entry procedures 

Records will be kept of all training. 

9192 

All on-site personnel will receive a specific site orientation before proceeding with site operations. A 
record of the orientation will be entered into the daily site log. The orientation must include the 
following: 

o Health effects and hazards of the chemical and physical agents identified or suspected of being on 
site 

o Scope of operations: 
- Site organization 
- Work activities 
- Use of lunch, break and shower facilities 

o Personal protective equipment to be used while on-site 
o Decontamination procedures 

o Requirements for additional medical monitoring (if applicable) 

The Site Safety Officer or designated representative will conduct safety brierrngs at the beginning of 
each work shift and record the contents in the daily log. The briefrngs will call attention to special 
hazards associated with the day's activities and convey changes in work practices andlor safety 
practices. 

2.7 Medical Surveillance 
EnSafe uses a medical monitoring program administered by the Company doctor. The purpose of the 
program is to determine each employee's heaiih status and fiiness (inciuding the ability to wear 
negative pressure respirators) to work at hazardous waste/spill sites. All EnSafe personnel are 
required to undergo initial periodic, exit and special examinations, as may be deemed necessary by the 
program administrator. 

EnSafe Site Managers are required to notify the EnSafe Health and Safety Officer (who in tum will 
confer with the Company doctor when feasible) prior to cleanup/investigative activities, so the need 
for special medical monitorinl! can be determined and arran!!ed. 

- - .... - -

Employee medical surveillance records are retained for the length of employment plus thirty (30) 
years. 
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Contractors to EnSafe will be req!!ired to furnisi), evidence of an equivalent medical monitoring 
program which includes all personnel entering hazardous materials cleanup and or investigation sites. 

The availability of emergency care and treatment will be addressed in section 2.19: Contingency 
Plans. 

2.8 General Measures 
A primary goal of EnSafe is the prevention of all occupationally related injuries and illnesses. The 
following practices are presented as general precautionary measures for reducing the risks associated 
with hazardous waste/spill operations. Failure to adhere to the measures will result in disciplinary 
action. 

2.8.1 
• 

• 

• 

• 

Personal Hygiene 
Eating, drinking, chewing gum or tobacco, taking medication, and smoking is prohibited in 
contaminated or potentially contaminated areas or where the possibility for the transfer of 
contamination exists. 
Upon leaving contaminaied or suspeCied contaminaied areas, ihe hands and face must be 
thoroughly washed. After decontamination procedures, a thorough shower and washing of 
the body may be required. 
Avoid contact with potentially contaminated substances. Do not walk through puddles, pools, 
muds, etc. Avoid, whenever possible, kneeling on the ground, leaning or sitting on the 
ground, drums, or equipment. 
No beard or facial hair which interferes with a satisfactory qualitative respirator fit test may be 
worn. 

2.8.2 Personal Protection 
• 
• 
• 

• 

• 

Be fanliliar with and knowledgeable about standard operating safety procedureS. 
Be familiar with, knowledgeable about, and adhere to all instructions in the site safety plan. 
Identify and arrange for emergency medical assistance. The location, telephone number, and 
transportation capabilities of the nearest emergency medical facilities should be known. For 
particularly hazardous operations, the on-site medical facility should be alerted. 
Consider fatigue, heat stress, cold exposure and other environmental factors influencing the 
efficiency of personnel. 
Wear only NlOSH approved or designated respiratory protective devices and protective 
clothing. 
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2.8.3 Operations 
o In emergencies and routine operations in respirators, oral and/or semaphore safety protocols 

must be established by the team consistent with the site safety plan. 
o EnSafe personnel going on-site must be thoroughly briefed on the practices, emergency 

procedures, and communication methods. 
o Initial entry team entrance and exit routes must be planned and emergency escape routes 

delineated. 
o Unfamiliar operations must be rehearsed prior to implementation. 
o Personnel on-site use the "buddy system" (pairs). "Buddies" prearrange hand signals or other 

means of emergency signals for communication in case of lack of radios or radio failure. At a 
minimum, use of self-contained breathin2 apparatus (SCBA) and fullv-encaosulatinl! suits 

- -- - - • & ...... 

require a third person, suitably equipped, as a safety person backup. Communications be-
tween these three members must be maintained at all times. 

o Visual contact is maintained between "pairs" on-site with the team members remaining in 
close proximity in order to assist each other in case of emergencies. 

o Wind indicators visible to all on-site personnel must be provided to indicate possible routes to 
upwind escape. 

o The number of personnel and equipment in the contaminated area must be minimized consis
ieni wiih site operations. 

o 

o 

Appropriate work areas for support, contamination reduction, and exclusion must be estab
lished. 
Appropriate decontamination procedures for leaving the site must be established. 

2.9 Ambient Monitoring 
Ambient monitoring will be performed at all hazardous waste cleanup/investigation sites. However, 
the nature and extent of the monitoring will depend on the activity being performed and the known 
or suspected hazard(s) present. (See Table 2-1: Ambient Monitoring Action Levels.) A protocol 
for monitoring will be developed for each site and included in the specific site safety pla_n. 
Generally, monitoring will be conducted for organic vapors, combustible gases, oxygen-deficient 
atmospheres, and radioactivity. Inorganic gases, other airborne toxic contaminants, and physical 
hazards will be evaluated and monitored as appropriate. A knowledgeable individual should be 
consulted whenever specific information is required. 

2.9.1 Organic Vapors 
The hNu phoioionization detector and Century Organic Vapor Analyzer operating in the total 
organics mode are commonly used to screen the site for organic vapors. These gross measurements 
are used to delineate both levels of protection and different zones within the Exclusion Zone. 
Higher than background reading also may indicate the presence of combustible gases and be prime 
areas for explosivity measurements. 
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Table 2-1: Ambient Monitoring Action Levels 

Monitoring Equipment Hazard Level Action 

Explosimeter Explosive Atmo
sphere 

• less than 10% LEL Complete on·site inspection 
• >10% LEL <20% LEL 

Oxygen Meter Oxygen Deficiency • Less than 19.5% oxygen Cir' Complete inspection with SCBA with 
(by Volume) continuous monitoring 

• Note the expIosim_ 
readings are not valid in 
atmospheres with less than 
19.5% oxygen 

• More than 19.5% oxygen r:r" Complete inspection 

Radiation Detector 

Draeger Tubes 

hNu Photoionizer 

Organic Vapor Analyzer 

Combustible Gas 
Indicator 

(by VGlume) 

Radiation (Alpha, • Less than 0.02 MRlhr 
Beta, Gamma) • More than 0.02 MRlhr 

• More than 2.0 MRlhr 

Organic and Species dependent 
Inorganic Vapors 
and Gases 

Organic and Species dependent 
Inorganic Vapors 
and Gases 

Organic Vapors and Species dependent 
Gases 

Explosive • <10% LEL 
Atmosphere 10%-20% LEL 

• >20% LEL 

r::Jr • Complete inspection 
r::r .. Complete inspection with continuous 

monitoring 
cr .. Radiation hazard; evacuate and 

consult health physicist 

Consult reference materials for toxic 
substances 

Complete inspection with continuous 
monitoring; consult reference materials 
for action levels 

Complete inspection wtth continuous 
monitoring, consult reference materials 
for action levels 

rJtr • Continue investigation. 
w . Continue onsite monitoring wtth 

extreme caution as higher tevets are 
encountered. 

rJtr • Explosion hazard. Withdraw from area 
immediately. 

When the identity of the contaminant is unknown, the following readings (total organic vapors) will 
be used to establish work zones within the Exclusion Zone and the level of personal protection: 

Known Wastes - no air hazard 
0-5 ppm above background 
5-500 ppm above background 
500-1000 ppm above background 

Area DlLevel D 
Area ClLevel C 
Area BlLevel B 
Area AlLevel A 

Qualitative and quantitative detenninations should be made whenever feasible. The hNu can be used 
to make semiqualitative determinations by employing a series of different detector probes. 
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Quantitative and qua1itative.measurements.can be made withthe.Century analyzer when it is used in 
the gas chromatograph mode. However, the level of operator training and calibrations necessary 
often preclude use in the gas chromatograph mode. 

2.9.2 Inorganic Gases 
Presently, the hNu and Century analyzer have limited detection capabilities for inorganic gases. 
Notable ones are hydrogen cyanide (HCN) and hydrogen sulfide ~S). Consideration should be 
made for using direct reading equipment such as colorimetric tubes (Draeger or equivalent) or other 
direct reading instruments when there are gases suspected of being present. 

2.9.3 Combustible GasesNapors 
The presence or absence of combustible gases/vapors should be determined using an approved instru
ment. If explosivity reading greater than 10% of the lower explosive limit (LEL) are detected, a very 
careful investigation and mapping of the area must be made. Reading approaching or greater than 
20% of the LEL are cause for immediate withdrawal of personnel from the on-site area. Before the 
resumption of anyon-site activities, project personnel in consultation with personnel skilled in fire or 
explosion hazards must develop refined safety pians. Prime areas to monitor for the presence of 
combustible gases and vapors are pits and trenches where the buildup of the gases and vapors can 
occur. In addition, containers of materials should be inspected for leaks and the releases of combus
tible gases and vapors. The presence of combustible gases and vapors may also indicate the presence 
of toxic hazards and should be investigated. 

2.9.4 Oxygen Deficiency 
At least 19.5% by volume oxygen must be present in the ambient air to work without using air
supplied equipment. Oxygen deficiency measurements are of particular importance for work in 
enclosed spaces, low-lying areas, or in the vicinity of accidents that have produced heavier-than-air 
gases/vapors wrdch could displace arnbient atmospheres. The displacement of oxygen may result in 
atmospheres that are toxic as well as oxygen deficient. Therefore, oxygen levels should be monitored 
with an approved instrument upon initial entry to all sites and periodically (or continuously) where 
conditions such as the above are present. 

2.9.5 Radiation 
Although radiation monitoring is not necessary for most on-site activities, it should be incorporated in 
the initial survey where applicable. Normal gamma radiation background is approximately 0.01 to 
0.02 milliroentgen per hour (MRIhr) on a gamma survey instrument. Radiation exposure levels 
should not be more that 2-3 times background levels and at no time should exposure be 10 MRIhr or 
above without the advice of a qualified health physicist [if such advice is needed, contact Dr. Roy 
Parker at (504) 924-1473]' Absence of instrument reading above background may be misinterpreted 
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as the completeJihsence ofradioactiv.ity ... Radioactiv.e materials emitting low. energy gamma, alpha, or 
beta radiation may be present, but for a number of reasons will not cause a response on the instru
ment. Unless airborne, these radioactive materials should present a minimal hazard to initial on-site 
personnel, but more thorough surveys should be conducted as site operations continue in order to 
completely determine the presence or absence of radioactive material. 

2.10 Personal Protection Equipment (PPE) 
It is important that personal protective equipment (PPE) be appropriate to protect against the poten
tial or known hazards at each cleanup/investigation site. Protective equipment will be selected based 
on the types, concentrations; and routes of personal exposure that may be encountered. In situations 
where the types of materials and possibilities of contact are unknown or the hazards are not clearly 
identifiable, a more subjective determination must be made of the personal protective equipment 
required based on past experiences and sound safety practices. 

The appropriate level of protection will be determined prior to the initial entry based on the best 
available information and be included in the site-specific safety plan. Subsequent information, i.e., 
sampling results and site observations, may necessitate changes in the original level selected which 
will be added to site-specific safety plans as changes. 

The levels of personal protection were determined by the USEP A and are to be used in selecting 
equipment for on-site activities. The levels are designated as Level A, B, C, and D. They corre
spond with the work areas in the Exclusion Zone and are consistent with the levels of protection 
described in OSHA 1910.120, Appendix B. 

2.10.1 Selection of Protective Clothing and Accessories 
In this section, personal clothing is considered to be any article offering skin and/or body protection. 
It includes: 

Fully-encapsulating suits 
N onencapsulating suits 

• Aprons, leggings, and sleeve protectors 
Gloves 
Fire fighters' protective clothing 

• Proximity, or approach, garments 
Blast and fragmentation suits 
Cooling ga..rments 
Radiation-protective suits 

Each type of protective clothing has a specific purpose; many, but not all, are designed to protect 
against chemical exposure. Tables 2-2 through 2-8 describe various types of protective clothing 
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available, details the.type.ofprotection.they offer~ lists the factors to consider in their selection 
and use. 

Table 2-8 also describes a number of accessories that might be used in conjunction with a PPE en
semble, namely: 

Knife 
• Flashlight or lantern 
• Personal locator beacon 

Personal dosimeters 
• Two-way radio 

Safety belts, harnesses, and lifelines 

2.10.2 Selection of Chemical-Protective Clothing (CPq 
Chemical-protective clothing (CPC) is available in a variety of materials that offer a range ofprotec
tion against different chemicals. The most appropriate clothing material will depend on the chemicals 
present and the task to be accomplished. Ideally. the chosen material resists permeation, degradation, 
and penetration. Permeation is the process by which a chemical dissolves in and/or moves through a 
protective clothing materiai on a molecular level. Degradation is the loss of or change in the fabric's 
chemical resistance or physical properties due to exposure to chemicals, use, or ambient conditions 
(e.g., sunlight). Penetration is the movement of chemicals through zippers, stitched seams, or imper
fections (e.g., pinholes) in a protective clothing material. 

Selection of chemical-protective clothing is a complex task and should be performed by personnel 
with training and experience. Under all conditions, clothing is selected by evaluating the performance 
characteristics of the clothing against the requirements and limitations of the site- and task-specific 
conditions. If possible, representative garments should be inspected before purchase and their use 
and performance discussed with someone who has experience with the clothing under consideration. 
In all cases, the employer is responsible for ensuring that the personal protective clothing (and all 
PPE) necessary to protect employees from injury or iiiness that may result from exposure to hazards 
at the work site is adequate and of safe design and construction for the work to be performed (see 
OSHA standard 29 CFR part 1910.132-1910.137). 

Permeation and Degradation 
The selection of chemical-protective clothing depends greatly upon the type and physical state of the 
contaminants. This information is determined during site character...zation. Once the cherr..icals have 
been identified, available information sources should be consulted to identifY materials that are resis
tant to permeation and degradation by the known chemicals. One excellent reference, "Guidelines for 
the Selection of Chemical-Protective Clothing," provides a matrix of clothing material recommenda
tions for approximately 300 chemicals based on an evaluation of permeation and degradation data 
from independent tests, vendor literature, and raw material suppliers. Charts indicating the resistance 
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ofvariousJ:!othing materials to permeation aruidegradation are also available from manufacturers and 
other sources. It is important to note, however, that no material protects against all chemicals and 
combinations of chemicals, and that no currently available material is an effective barrier to any 
prolonged chemical exposure. 

In reviewing vendor literature, it is important to be aware that the data provided are of limited value. 
For example, the quality of vendor test methods is inconsistent; vendors often rely on the raw mate
rial manufacturers for data rather than conducting their own tests; and the data may not be updated. 
In addition, vendor data cannot address the wide variety of used and challenges to which CPC may be 
subjected. Most vendors strongly emphasize this point in the descriptive text that accompanies their 
data. 

Another factor to bear in mind when selecting CPC is that the rate of permeation is a function of 
several factors, including clothing material type and thickness, manufacturing method the concen
trations(s) of the hazardous substance(s), temperature, pressure, humidity, the solubility of the chemi
cal in the clothing material, and the diffusion coefficient of the permeating chemical in the clothing 
material. Thus permeation rates and breakthrough time (the time from initial exposure until hazard
ous material is detectable on the inside of the CPC) may vary depending on these conditions. 

Most hazardous wastes are mixtures for which specific data with which to make a good CPC selec
tion are not available. Due to a lack of testing, only limited permeation data for multi component 
liquids are currently available. 

Mixtures of chemicals can be significantly more aggressive towards CPC materials than can any single 
component alone. Even small amounts of a rapidly permeating chemical may provide a pathway that 
accelerates the permeation of other chemicals. Formal research is being conducted on these effects. 
NIaSH is currently developing methods for evaluating CPC materials against mixtures of chemicals 
and unknowns in the field. For hazardous waste site operations, CPC should be selected that offers 
the widest range of protection against the chemicals expected on site. Vendors are now providing 
CPC material---composed of two Of even three different fnaterials laruinated together-that is capabie 
of providing the best features of each material. 

Heat Transfer Characteristics 
The heat transfer characteristics of CPC may be an important factor in selection. Since most chemical 
protective clothing is virtually impermeable to moisture, evaporative cooling is limited. The "clo" 
value (thermal insulation value) of chemical protective clothing is a measure of the capacity of CPC 
to dissipate heat loss through means other than evaporation. The larger the clo value, the greater the 
insulating properties of the garment and, consequently, the lower the heat transfer. Given other 
equivalent protective properties, clothing with the lowest clo value should be selected in hot environ
ments or for high work rates. 
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Unfortunately, clo values for clothing are rarely available at present. 

Other Considerations 
In addition to permeation, degradation, penetration, and heat transfer, several other factors must be 
considered during clothing selection. These affect not only chemical resistance, but also the worker's 
ability to perform the required task. The following checklist summarizes these considerations. 
o Durability 

Does the material have sufficient strength to withstand the physical stress of the 
task(s) at hand? 
Will the material resist tears, punctures, and abrasions? 
Will the material withstand repeated use after contamination/decontamination.? 

o Flexibility 
Will the CPC interfere with the workers' ability to perform their assigned tasks (par
ticularly important to consider for gloves)? 

o Temperature effects 
Wiii the material maintain its protective integrity and flexibility under hot and cold 
extremes? 

o Ease of decontamination 
Are decontamination procedures available on site? 
Will the material pose any decontamination problems? 
Should disposable clothing be used? 

o Compatibility with other equipment 
Does the clothing preclude the use of another, necessary piece of protective equipment 
(e.g., suits that preclude hard hat use in hard hat area)? 

o Duration of Use 
Can the required task be accomplished before contaminant breakthrough occurs, or 
degradation of the CPC becomes significant? 

Special Conditions 
Fire, explosion, heat, and radiation are considered special conditions that require special-protective 
equipment. Unique problems are associated with radiation and it is beyond the scope of this maiiual 
to discuss them properly. A qualified health physicist should be consulted if a radiation hazard exists. 
Special-protective equipment is described in Tables 2-2 through 2-8: Protective Clothing and Acces
sories. When using special-protective equipment, it is important to also provide protection against 
chemicals, since the specialized equipment may provide little or no protection against chemicals which 
may also be present. 
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Type of 
Clothing or 
Accessory 

Fully..,ncapsulating 
suit 

Non-<lncapsulating 
suit 

Aprons, leggings, 
and sleeve 
protectors 

Fire fighters' 
protective clothing 

Proximity garment 
(approach suit) 
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Protective Clothing and Accessories - Full Body (Part 1 of 2) 

Description Type of Protection Use Considerations 

One-piece garment. Boots and Protects against splashes, dust, Does not ailow body heat to 
gIova. may ba integral, attachad gases, and vapor •. ascape. May oontribute to heat 
and reP'aceable, or separate. stress in wearer, partlcularty if 

wom in conjunction with a dose-
circuit SCBA; a oooIing garmant 
may ba naadad. Impairs worker 
mobility, vision, and communtca-
tion. 

Jacket hood, pants, or bib Protects against splashes, du.t, and · Do not usa where gas-lVlt or 
overalls, and one-piece ooveralls. other materials but not against gases pervasiva .plash protaction Is 

and vapors. Doe. not protect parts of required. 
hood or nact<. · May oontribute to heat str ... In 

wearer. 

· Tape-seal connections 
batwoan pant cuff. and boots 
and between gloves and 
sleeves. 

· Fully sloavad and glovad apron. <7" Provide. addtional splash protaction · Whenever possible, shouki be 

· Separate coverings for arms of chast, forearm., and lags. used over a non-encapsulating 
and lags. suit (instead of using a fulty-

encapsulating suit) to minimize 
potential for heat str .... 

· Commonty worn ovar non- " " cr· Useful tor sampling, labatlng, 
encapsulating suit. and analysis operations. 

Should ba usad only when 
there is a low probability of total 
body contact with contam .. 
nants. 

Gloves, helmet, running or bunker Protects against heat, hot water, and · Decontamination is difficult 
coat, running or bunker pants soma particles. Does not protect · Should not be wom in areas 
(NFPA No. 1971. 1972, 1973), and against gases and vapors, or where protection against 
boots. c..hemic..a! permeation or degradation. gases, vapors, ch@mfNil 

NFPA Standard No. 1971 spacifies sptashes, or permeation is 
that a garment consist of an outer required. 
shell, an inner liner, and a vapor 
barrier with a minimum of water 
penetration of 25 Ibslln' (1 .8kglcm') to 
prevent the passage of hot water. 

· One- or two~pieoe overgarment r:r • Protects against brief exposure to Auxiliary oooling and a SCBA 
with boot covers, gloves, and radiant heat. Does not protect should be used if the wearer may 
hood of aluminized nylon or against chemical permeation or be exposed to a toxic atmosphere 
ootton fabric. dogadaion. or needs mora than 2 or 3 · Normally worn over other " . Can be custom manufactured to minutes of protection. 
protectiva clothing, such as protect against some chemical 
chamicaJ~protectiv8 dething, fire contaminants. 
fighters' bunker goar, or flam ... 
retardant coveralls. 
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Table 2-2: Protective Clottiing and Accessories - Full Body (Part 2 of 2) 

Type of 
Clothing or 
Accessory Description Type of Protection Use Considerations 

Blast and fragmen· Blast and fragmentation vests and Provide. somo protaction against 00 .. not provide haaring 
fation suit clothing, bomb blankets, and bomb very small detonations. Bomb protection . 

carriers. blankets and baskets can help 
radirac! a blast 

Radiation-contami- Various typos of protactivo clothing Prolacts against alpha and bata Designed to prevent skin 
nationprotactiva designed to p<aV8nt contamination particles. Does NOT protacl against contamination. If radiabon is 
su!t of tho body by iaGo&.7.i pa.-""tiCkis. gaffiffi8 filCiailon. detected ~site, consult an 

o"""rianoad radiation expert 
and IIIIacual8 pe<soonal until 
tho radiation hazard has been 
evaluated. 

Flamelfire Normally worn as an undergar- Provides protection from flash fires. Adds bulk and may exacerbate 
retardant ment. heat stress problems and impair 
coveralls mobility. 

Flotation gaar Ute jackets or work vests. Adds 15.5 10 25 Ibs. (7 to 11.3 kg) of Adds bulk and rostriels mobility. 
(Commonly worn un=r~th buuyanc-y to peiSOfln~ working in or Must meet USCG standards 
chemical protactivo clothing to around water. (46 CFR Part 160). 
prevent notation gaar degradation 
by chamicals.) 

Cooling Ona of three methods: Removes excess heat 1. Pumps circulating cool air 
garment 1. A pump circulates cool, dry air ganarated by worker required to 20 It' (0.3 to 

throughout the suit or portions activity, the eqUipment, or O.6m') of respirable air per 
of it via an air line. COOing may the environment. minute, so they are otten 
be enhanced by use of vortex uneconomical for use at a 
coolar, refrigeration coils, or a waste site. 
heat exchanger. 2. Jackets or vests pose ioa 

2. A jackot or vest having pockots storage and recharge 
into which packets of ice are problems. 
inserted. 3. Pumps circulating chilled 

3. A pump circulates chilled water water pose ice storage 
from a waterlice reservoir and probtems. The pump and 
through CirCUlating rubes, which battery add bulk and weight 
oover part of tho body (generalty 
the uppe< torso onty). 
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Table 2-3: 

Type of 
Clothing or 
Accessory 

Safety helmet 
(hard hat) 

Helmet liner 

Hood 

Protective hair 

Table 2-4: 

Type of 
Clothing or 
Accessory 

covering 
Face Shield 

Splash hood 

Safety glasses 

Goggles 

Sweatbands 

Health and Safety Manual 
Section 2: General Health and Safety Plan 

Protective Crothing and Accessories - Head 

Description Type of Protection Use Considerations 

For example, a hard plastic or Protects the head from blows. Helmet shall meet OSHA 
rubber hetmet. standard 29 CFR 1910.135. 

Insulates against cold. Does not 
protect against chemical splashas. 

Commonly worn with a helmet. Protects against chemical splashes, 
particuiaws, and rain. 

· Protects against chemical with long hair. 
contamination of hair. 

· Prevents the entanglement of hair 
in machinery or equipment. 

· Prevents hair from interfering with 
vision and with the functioning of 
respiratoly protective devices. 

Protective Clothing and Accessories - Eyes and Face 

Oescription Type of Protection Use Considerations 
Full·face coverage, eight- · Protects against chemical Face shields and splash hoods 
inch minimum. splashes. must be suitably supported to 

· Ooes not protect adequately prevent them from shifting and 
against projectiles. exposing portions of the face or 

obscuring vision. Provides limttad 
eye protection. 

· Protects against chemical 
splashes. 

· Ooes not protect adequately 
against projectiles. 

Protects eyes against large particles It lasers are used to survey a site, 
and projectiles. workers should wear special 

protective lenses. 

Depending on their construction, 
goggle. can protect again.t vapor· 
ized chemicals, splashes, large 
particles, and projectiles (if con-
structed with impact resistant tenses). 

Prevents sweat-induced eye irritation 
and vision impairment. 
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Table 2-5: . Protective Clothing and Accessories - Ears 

Type of 
Clothing or 
Accessory Description Type of Protection Usa Considerations 

Ear muffs Prol8cls against physl0logicai Must comply with OSHA 
damage and psychological cistur- regulation 29 CFR 1910.95. can 

banes. interfere with communication. 

Headphones Radio headset~th throat Provides some hearing protaction Highly desirable, particularly If 
microphone. while enabting c:ommuntcation. emergency oonditions arise. 

Table 2-6: Protective Clothing and Accessories - Hands and Arms 

Type of 
Clothing or 
Accessory Description Type of Protection Usa Considerations 

Gloves and · Mey be Integral, attached, or · Protects hands and arms from rJr Wear jacket oulls over glove 
sleeves separate from other protective chemical contact. cuffs to prevent liquid from 

clothing. entering the glove. Tape-seal 
gloves to sleeves to provide 

· Disposable gloves rJr· Should be used whenever possible additional protection. 

to reduce decontamination needs. 

Table 2-7: Protective Clothing and Accessories - Foot 

Type of 
Clothing or 
Accessory Description Type of Protection Use Considerations 

· Boots constructed of chemical· (iF • Protects feet from contact with 
Safely boots resistant material. chemicals. 

· Boots constructed with some rJr • Protects feet from compression, rJr All boots must at least meet the 
steel materials (e.g., toes, crushing, or puncture by falling. specifications required under 
shanks, insoles). moving, or sharp objects. OSHA29CFR 1910.136 and · Boots oonstructed ~om r1F • Protects the wearer against should provide good traction. 
nonoonductive, spark-resistant electrical hazards and prevents 
materlats or coatings. ignition of combustible gases or 

vapors. 

Disposable shoe Made of a variety of materiats. · Protects sa/ely boots from Covers may be disposed of after 
or boot cover Slips over the shoe or boot. contamination. use, facilitating decontamination. 

· Protects feet trom contact with 
chemicals. 
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Table 2-8: 

Type of 
Clothing or 
Accessory 

Knife 

Flashlight or 
lantem 

Personal 
dosimeter 

Personal locator 
beaocn 

Two-way radio 

Salety belts, 
harnesses, and 
lifelines 

Health and Safety Manual 
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Protective Ciothing and Accessories - General 

Description Type of Protection Use Considerations 

AlloWs a parson in a fully-encapsu- Should be carried and used with 
lated suit to cut his or her way out 01 caution to avoid puncturing the 

the suit in the evant of an emergency suit 
or equipment lailure. 

Enhances visibility In buildings, . Must be intrinSically sale or 
enclosed spaoes, and the dark. explosion-proollor use In 

combustible atmospheres. 
Sealing the flashlight In a 
plastic beg Iacilltatee 
deoontaminatlon. . Only electricai equipment 
approved as intrinSically sale, 
or approved lor the ctees and 
group 01 hazard as defined In 
Article 500 01 the National 
Electicai Code, may be used. 

Measures worker exposure to To estimate actual body 
ioniZing radia-tier! a."td to certain eXJ)OSI...!!'e. the dosimeter soo.,dd 
chemicals. be placed inside the fully-

encapsulating suit. 

Operated by sound. radio, or light Enables emergency personnel to 
locate victim. 

Enables field workers to communt-
cate with personnel in the Support 
Zone. 

Enables person,* to work in Must be oonstructed 01 spark-

elevated areas, enter confined areas, free hardware and chemk::a.l-
and prevent falls. Belts may be used resistant materials to provide 
to carry tools and equipment. proper protection. Must meet 

OSHA standards in 29 CFR 
1926.104. 
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2.10.3 Selection of Ensembles 

Level of Protection 
The individual components of clothing and equipment must be assembled into a full protective en
semble that both protects the worker from the site-specific hazards and minimizes the hazards and 
drawbacks of the PPE ensemble itself. 

9192 

Tables 2-9 through 2-11: Sample Protective Ensembles lists ensemble components based on the 
widely used EPA Levels of Protection: Levels A. B. C. and D. These lists can be used as a starting 
point for ensemble creation; however. each ensemble must be tailored to the specific situation in order 
to provide the most appropriate level of protection. For example. if work is being conducted at a 
highly contaminated site or if the potential for contamination is high. it may be advisable to wear a 
disposable covering. such as Tyvek coveralls or PVC splash suits. over the protective ensemble. It 
may be necessary to slit the back of these disposable suits to fit around the bulge of an encapsulating 
suit and SCBA. 

The type of equipment used and the overall level of protection should be reevaluated periodically as 
the amount of information about the site increases. and as workers are required to perform different 
tasks. Personnel should be able io upgrade or downgrade iheir level of protection with concurrence 
of the Site Safety Officer and approval of the Field Team Leader. 

o Reasons to upgrade 
Known or suspected presence of dermal hazards 
Occurrence or likely occurrence of gas or vapor emission 
Change in work task that will increase contact or potential contact with hazardous 
materials 
Request of the individual performing the task 

o Reasons to downgrade 
1'-.J"ew information indicating that the situation is less hazardous than was originally 
thought 
Change in site conditions that decreases the hazard 
Change in work task that will reduce contact with hazardous materials 
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Table 2-9: Sample Protective Ensembles - Level A 

Protection 
Equipment Provided Should be Used When Limiting Criteria 

RECOMMENDED: The highest avail- • The chemical substance has been Fully ... ncapsulating suit 

· Pressura-damend, full facepiece ablelevet of respi- Identified and require. the highest matsrial must be compatible 
SCBA or pressura-damend ratory, skin, and level of protection for skin, eyes, and with the substances involved. 
supplied-air raspirator with escape eye protection. the respiratory system based on 
SCBA either: 

· Fully ... ncapsulating, chemical-
resistant suit - measured (or potential for) high 

· Inner chemical-resistant gloves concentration of atmospheric 

· Chemicat-rasistant safety bootsl vapors, gases, or particulates 
shoes 

· Two-way ratio communications or 

OPTIONAL: - site operations and work functions 

· Cooling unit involving a high potential for · Coveralls splash, immersion, or exposure to · Long cotton undetwear unexpected vapors, gases, or 

· Hard hat particulates of materials that are 

· Disposable gloves and boot covers harmful to skin or capable of being 
absorbed through the intact skin 

• Substances with a high degree of 
hazard to the skin are known or 
suspected to be present, and skin 
contact is possible 

• Operations must be conducted in 
confined, poorly ventilated areas until 
the absence of conditions requiring 
Level A protection is determined. 
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Table 2-10: Sample Protective Ensembles - Level B 

Protection 
Equipment Provided Should be Used When Limiting Criteria 

RECOMMENDED: . The same level · The type and atmospheric concantra- . Use only when the Vapoi' 

· Pressu"~demand, full faoepiaoe of respiratory tIons of substances have been or gases present are not 
SCBA or pressu"Hlemand proteo-tionbut Identified and require a high level 01 suspected of oontaining 
supplied-a;r respirator with escape less skinprot8c- respiratory protection, but tess skin high concentrations of 
SCBA tion than Level protection. This involves atm~ chemicals that are 

· Chemical-resistant clothing A. spheres: harmful to skin or 
(overalls and long-sleeved jackat; . It Is tha capable of being 
hooded, one-or two-piece minimum leval - with IDLH concentrations of absorbed through tha 
chemical-resistant on. ~ $Uit) reoommf!lnded spedfic !lJb-st.a.~! that do not intact s!dn 

· Inner and outer chemicak8S~t for initial site represent a severe skin hazard: . Use onty when it is 
gloves antriea until tha highly unlikely that tha 

· Chemical-resistant safaty boots! hazards have or work being dona will 
shoes bean further generate either high 

· Hard hat identified. - that do not meet the criteria for use concentration of vapors, 

· Two-way radio communications ot air purifying respirators. gases, or particulates or 
splashes of material that 

OPTIONAL: · Atmosphere contains less than will affect exposed skin. 

· Coveralls 19.5% oxygen 

· Disposable boot covers · Presence of incompletely identified 

· Face shield vapors or gase$ is indicated by 

· Long cotton underwear direct-reading organiC vapor 
detection instrument. but vapors and 
gases are not suspected of 
containing htgh tevels of chemicals 
harmful to skin or capable of being 
absorbed through the intact skin 
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Table 2-11: Sample Protective Ensembles - Level C 

Equipment 

RECOMMENDED: 
Full I_piece. air purifying. 
canister-equipped respirator 
ChemicaJ..resistant clothing 
(overalls and long-sleeved jacket; 
hooded, on. or two-piece chemical 
splash suit; disposable chemical· 
resistant one-piece suit) 
Inner and out$r chemieat-re.sistal'!t 
gloves 
Chemical·resistant salety bootsl 
shoes 
Hard hat 
Two-way raclo communications 

OPTIONAL: 
Coveralls 

, Disposable boot oovers 
Faoeshietd 
Escape mask 

" Long ootlDn underwear 

Protection 
Provided 

The same level 01 
skin protection as 
l.8veI B. boJt a 
lower lavel olrespi. 
ratory protection. 

Should be Used When 

The atmospheric contaminants. 
liquid splashes. or other direct 
contact will not adversely affect any 
exposed skin. 
The types of air contaminants have 
been identified, concentrations 
measured, and a canister is 
available that can remove the 
contaminant. 
All criteria for the use of air-purifying 
respirators are met 
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2.11 PPE Use 
PPE can offer a high degree of protection only if used properly. This section covers the following 
aspects of PPE use: 
• Training 
• Work Mission duration 
• Personal use factors 
• Fit testing 
• Donning 
• In-use monitoring 
• Doffmg 
• Inspection 
• Storage 
• Maintenance 

Decontamination is covered in section 2.18. Inadequate attention to any of these areas could com
promise the protection provided by the PPE. 

2.i1.1 Training 
Training in PPE use is recommended and, for respirators, required by federal regulation in the OSHA 
standards in 29 CPR Part 1910. This training: 
• Allows the user to become familiar with the equipment in a nonhazardous situation 
• Instills confidence of the user in his/her equipment 
• Makes the user aware of the limitations and capabilities of the equipment 
• Increases the efficiency of operations performed by workers wearing PPE 
• Reduces the expense of PPE maintenance 

Training should be completed prior to actual PPE use in a hazardous environment and should be 
repeated at least annually. At a minimum, the training portion of the PPE program should delineate 
the user's responsibilities and explain the foiiowing, utilizing both classroom and field training when 
necessary: 
• OSHA requirements as delineated in 29 CFR Part 1910 
• The proper use and maintenance of the selected PPE, including capabilities and limitations 
• The nature of the hazards and the consequences of not using the PPE 
• The human factors influencing PPE performance 
• Instruction in inspecting, donning, checking, fitting, and using PPE 
• Individualized respirator fit testing to ensure proper fit 
• Use of PPE in normal air for a long familiarity period and wearing PPE in a test atmosphere 

to evaluate its effectiveness 
• The user's responsibility (if any) for decontamination, cleaning, maintenance, and repair of 

PPE 
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• Emergency procedures and self-rescue in the event of PPE failure. 
• The buddy system (see section 2.8.3: General Measures: Operations) 
• The Site Safety Plan and the individual's responsibility and duties in an emergency 

The discomfort and inconvenience of wearing PPE can create a resistance to the conscientious use of 
PPE. One essential aspect of training is to make the user aware of the need for PPE and to instill 
motivation for the proper use and maintenance of PPE. 

2.11.2 Work Mission Duration 
Before the workers actually begin work in their PPE ensembles, the anticipated duration of the work 
mission should be established. Several factors limit mission length. These include: 
• Air supply consumption 
• Suit/ensemble permeation and penetration by chemical contaminants 
• Ambient temperature 
• Coolant supply 

Air Supply Consumption 
The duration of the air supply must be considered before planning any SCBA-assisted work activity. 
The anticipated operating time of an SCBA is clearly indicated on the breathing apparatus. This 
designated operating time is based on a moderate work rate, e.g., some lifting, carrying, and/or heavy 
equipment operation. In actual operation, however, several factors can reduce the rated operating 
time. When planning an SCBA-assisted work mission, the following variables should be considered 
and work actions and operating time adjusted accordingly: 

• 

• 

• 

• 

Work rate. The actual in-use duration of SCBAs may be reduced by one-third to one-half 
during strenuous work, e.g., drum handling, major lifting, or any task requiring repetitive 
speed of motion. 
Pitno('(' W,::all_f'n.nn;t;nno::on tnrt;,,;rllI~lC' no::onar<:>lh ... ttl ..... ., nv'rnlll ... r¥I,... .. "'" "'f',f;,..:.ao ..... h • ...... A .................... tra-. ".w ................................ u~ ...... vu ........... 'u ... .I.UU'-L.l.;t 6""'U""J.Ul.l] UL..I..11Lov VJ\.J.&""U IUVJ."-' \,.J..lU •• I'-'UUY auu ",au. vAU \,.L 

more oxygen from a given volume of air (particularly when performing strenuous tasks) than 
unfit individuals, thereby slightly increasing the SCBA operating time. 
Body size. Larger individuals generally consume air at a higher rate than smaller individuals. 
thereby decreasing the SCBA operating time. 
Breathing patterns. Quick, shallow or irregular breaths use air more rapidly than deep, 
regularly spaced breaths. Heat-induced anxiety and lack of acclimatization (see Appendix D: 
Temperature Exposure Guidelines in this manual) may induce hyperventilation. resulting in 
decreased SCBA operating time. 
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SuitlEnsemble Permeation and Pelletration 
The possibility of chemical penneation or penetration of CPC ensembles during the work mission is 
always a matter of concern and may limit mission duration. Possible causes of ensemble penetration 
are: 
• Suit valve leakage, particularly under excessively hot or cold temperatures 
• Suit fastener leakage if the suit is not properly maintained or if the fasteners become brittle at 

cold temperatures 
• Exhalation valve leakage at excessively hot or cold temperatures 

Also, when considering miSSion duration, it should be remembered that no single clothing material is 
an effective barrier to all chemicals or all combinations of chemicals, and no material is an effective 
barrier to prolonged chemical exposure. 

Ambient Temperature 
The ambient temperature has a major influence on work mission duration as it affects both the worker 
and the protective integrity of the ensemble. Heat stress, which can occur even in relatively moderate 
temperatures, is the greatest immediate danger to an ensemble-encapsulated worker. Methods to 
monitor for a'ld prevent heat stress rue discussed later in this manual in Appendix D: Temperature 
Exposure Guidelines. 

Hot and cold ambient temperatures also affect: 
• Valve operation on suit and/or respirators 
• The durability and flexibility of suit materials 
• The integrity of suit fasteners 
• The breakthrough time and penneation rates of chemicals 
• The concentration of airborne contaminants 

All these factors may decrease the duration of protection provided by a given piece of clothing or 
respiratory equipment 

Coolant Supply 
Under warm or strenuous work conditions, adequate coolant (ice or chilled air, see Table 2-2) should 
be provided to keep the wearer's body at a comfortable temperature and to reduce the potential for 
heat stress. If coolant is necessary, the duration of the coolant supply will directly affect mission 
duration. 
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As described below, certain personal features of workers may jeopardize safety during equipment use. 
Prohibitive or precautionary measures should be taken as necessary. 

Facial hair and long hair interfere with respirator fit and wearer vision. Any facial hair that passes 
between the face and the sealing surface of the respirator should be prohibited. Even a few day's 
growth of facial hair will allow excessive contaminant penetration. Long hair must be effectively 
contained within protective hair coverings. 

Eyeglasses with conventional temple pieces (earpiece bars) will interfere with the respirator-to-face 
seal of a full facepiece. A spectacle kit should be installed in the face masks of workers requiring 
vision correction. 

When a worker must wear corrective lenses as part of the facepiece. the lenses shall be fined by 
qualified individuals to provide good vision, comfort. and a gas-tight seal. Contact lenses may trap 
contaminants and/or particulates between the lens and the eye, causing irritation, damage, absorption. 
and an urge to remove the respirator. Wearing contact lenses with a respirator in a contaminated 
atmosphere is prohibited (29 CFR Part 1910.134 [e][5][iiJ). 

Gum and tobacco chewing should be prohibited during respirator use since they may cause ingestion 
of contaminants and may compromise the respirator fit 

2.12.1 Donning an Ensemble 
A routine should be established and practiced periodically for donning a fully-encapsulating suitl 
SCBA ensemble. Assistance should be provided for donning and doffing since these operations are 
difficult to perform alone, and solo efforts may increase the possibility of suit damage. 

Table 2-12 lists ensemble procedures for donning a fully-encapsulating suitlSCBA ensemble. These 
procedureS should be modified depending on the particuiar type of suit andior when extra gioves andi 
or boots are used. These procedures assume that the wearer has previous training in SCBA use and 
once the equipment has been donned, its fit should be evaluated. If the clothing is too small, it will 
restrict movement, thereby increasing the likelihood of tearing the suit material and accelerating 
worker fatigue. If the clothing is too large, the possibility of snagging the material is increased, and 
the dexterity and coordination of the worker may be compromised. In either case, the worker should 
be recalled and better fitting clothing provided. 

Respirator Fit Testing 
The "fit" or integrity of the facepiece-to-face seal of a respirator affects its performance. A secure fit 
is important with positive-pressure equipment, and is essential to the safe functioning of negative-
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Table 2-12: Ensemble Donning Procedures 

Note: 
• 
• 

Steps: 
1. 
2. 
3. 
4. 

5. 

6. 

7. 

n 
O. 

Perform the procedures in the order indicated . 
When donning a sutt, use a moderate amount of a powder to prevent chafing and to increase 
comfort. Powder will also reduce rubber binding. 

Inspect the clothing and respiratory equipment before donning (see inspection). 
Adjust hard hat or headpiece, if wom, to fit user's head. 
Open back closure used to change air tank (if sutt has one) before donning sutt. 
Standing Oi sitting. step into the iags oj the suit; ensure proper piacement of the feet within 
the sutt; then gather the suit around the waist. 
Put on chemical-resistant safety boots over the feet of the suit. Tape the leg cuff over the 
tops of the boots. 
If addttional chemical-resistant boots are required, put these on now. Some one-piece sutts 
have heavy-soled protective feet. Wtth these sutts, wear short, chemical-resistant safety 
boots inside the sutt. 
Put on air tanks and harness assembly of the SCBA. Don the facepiece and adjust tt to be 
secure, but comfortable. Do NQI connect the breathing hose. Open valve on air tank. 
Perform negaiive and positive respirator facepiece seal test procedures. To conduct a 
negative-pressure test, close the inlet part wtth the palm of the hand or squeeze the breathing 
tube so it does not pass air, and gently inhale for about 10 seconds. Any inward rushing of 
air indicates a poor m. Note that a leaking facepiece may be drawn tightly to the face to form 
a good seal, giving a false indication of adequate Itt. 

To conduct a posttive-pressure test, gently exhale while covering the exhalation valve to 
ensure that a posttive pressure can be buitt up. Failure to build a posttive pressure indicates 
a poor Itt. 

Depending on type of suit, follow these steps: 
1. Put on long-sleeved inner gloves (similar to surgical gloves) Secure gloves to sleeves for 

suits with detachable gloves (tf not dona befoie entering the sunj. Additionai over gioves, 
worn over atlached sutt gloves, may be donned later. 

2. Put sleeves of sutt over arms as assistant pulls sutt up and over the SCBA. Have assistant 
adjust sutt around SCBA and shoulders to ensure unrestricted motion. 

3. Put on hard hat, if needed. 
4. Raise hood over head carefully so as not to disrupt face seal of SCBA mask. Adjust hood to 

give satisfactory comfort. 
5. Begin to secure the sutt by closing all fasteners until there is only adequate room to connect 

the breathing hose. Secure all belts and/or adjustable leg, head, and waistbands. 
6. Connect the breathing hose while opening the main vaive. 
7. Have assistant first ensure that wearer is breathing properly and then make final closure of 

the sutt. 
a. Have assistant check all closures. 
9. Have assistant observe the wearer for a period of time to ensure that the wearer is comfort

able, psychologically stable, and that the equipment is functioning properly. 
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pressure equipment, such as most air-purifying respirators. Most facepieces fit only a certain percent
age of the population; thus each facepiece must be tested on the potential wearer in order to ensure a 
tight seal. Facial features such as scars, hollow temples, very prominent cheekbones, deep skin 
creases, dentures or missing teeth, and the chewing of gum and tobacco may interfere with the respi
rator-to-face seal. A respirator shall not be worn when such conditions prevent a good seal. The 
worker's diligence in observing these factors shall be evaluated by periodic checks. 

For a qualitative respirator fit testing protocol, see Appendix 0 of the OSHA lead standard (29 CFR 
Part 1910.1025). For quantitative fit testing, see the NIOSH publication "A Guide to Industrial 
Respiratory Protection." For specific quantitative testing protocols, literature supplied by manufac
turers of quantitative fit test equipment should be consulted. Note that certain OSHA standards 
require quantitative fit testing under specific circumstances (e.g., 29 CFR Parts 1910.1018 [h] [3] 
[iii], 1910.1025 [f] [3] [iii], and 1910.1045 [h] [3] [iii] [BJ). 

2.12.2 In-Use Monitoring 
The wearer must understand all aspects of the clothing operation and its limitations; this is especially 
important for fully-encapsulating ensembles where misuse could potentially result in suffocation. 

During equipment use, workers should be encouraged to report any perceived problems or difficulties 
to their supervisor(s). These malfunctions include, but are not limited to: 
• Degradation of the protective ensemble 
• Perception of odors 
• Skin irritation. 
• 
• 
• 
• 

Unusual residues on PPE 
Discomfort 
Resistance to breathing 
Fatigue due to respirator use 

• 
• 

Interference with vision or communication 
ResLriction of movement 

• Personal responses such as rapid pulse, nausea, and chest pain 

If a supplied-air respirator is being used, all hazards that might endanger the integrity of the air line 
should be removed from the working area prior to use. During use, air lines should be kept as short 
as possible and other workers and vehicles should be excluded from the area. 

2.12.3 Doffing an Ensemble 
Exact procedures for removing fully-encapsulating suitlSCBA ensembles must be established and 
followed in order to prevent contaminant migration from the work area and transfer of contaminants 
to the wearer's body, the doffing assistant, and others. 
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Ensemble doffing procedures are provided in Table 2-13. These procedures should be performed 
only after decontamination of the suited worker. They require a suitably attired assistant. Through
out the procedures, both worker and assistant should avoid any direct contact with the outside 
surface of the suit. 

Table 2-13: Ensemble Doffing Procedures 

Note: 
The sample doffing procedures listed below should be performed only after decontamination of the 
suned worker. They require a sunably attired assistant. Throughout the procedures, both worker and 
assistant should avoid arty direct contact with the ot.rtside surface of the suit. 

Steps d sufficient air supply is available to allow appropriate decontamination before removal: 
1. Remove any extraneous or disposable clothing, boot covers, outer gloves, and tape. 
2. Have assistant loosen and remove the wearer's safety shoes or boots. 
3. Have assistant open the sun completely and lift the hood over the head of the wearer and rest 

n on top of the SCBA tank. 
4. Remove arms, one at a time, from suit. Once arms are free, have assistant lift the suit up and 

away from the SCBA backpack-avoiding any contact between the outside surface of the suit 
and the wearer's bcdY'----3nd lay the suit oi.l1 flat behind the wearer. Leave intemai gioves on. 
if any. 

5. Sit1ing, if possible. remove both legs from the suit. Follow manufacturer's recommended 
procedure for doffing SCBA. 

6. After suit is removed. remove internal gloves by rolling them off the hand, inside out. 
1. Remove internal clothing and thoroughly cleanse the body. 

Steps d the low-pressure warning alarm has sounded, signdying that about five minutes of air remain: 
1. Remove disposable clothing. 
2. Quickly scrub and hose off, especially around the entrancelexn zipper. 
3. Open the zipper enough to allow access to the regulator and breathing hose. 
4. Immediately attach an appropriate canister to the breathing hose (the type and fit1ings should 

be predetermined). Although this provides some protection against any contamination still 
present, n voids the certification of the unit. 

5. Follow the steps of the regular doffing procedures above. Take extra care to avoid contaminat
ing the assistant and wearer. 

2.12.4 Clothing Reuse 
Chemicals that have begun to permeate clothing during use may not be removed during decontamina
tion and may continue to diffuse through the material towards the inside surface, presenting the 
hazard of direct skin contact to the next person who used the clothing. 

Where such potential hazards may develop, clothing should be checked inside and out for discolora
tion or other evidence of contamination. This is particularly important for fully-encapsulating suits, 
which are generally subject to reuse due to their cost. Note, however, that negative (Le., no chemical 
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found) test results do not necessarily preclude the possibility that some absorbed chemical will reach 
the suit's interior. 

At present, little documentation exists regarding clothing reuse. Reuse decisions must consider the 
known factors of permeation rates as well as the toxicity of the contaminant(s). In fact, unless ex
treme care is taken to ensure that clothing is properly decontaminated and that the decontamination 
does not degrade the material, the reuse of chemical protective clothing that has been contaminated 
with toxic chemicals is not advisable. 

2.12.5 Inspection 
An effective PPE inspection program will probably feature five different inspections: 
• Inspection and operational testing of equipment received from the factory or distributor 
• Inspection of equipment as it is issued to workers 
• Inspection after use or training and prior to maintenance 
• Periodic inspection of stored equipment 
• Periodic inspection when a question arises concerning the appropriateness of the selected 

equipment, or when problems with similar equipment arise 

Each inspection will cover somewhat different areas in varying degrees of depth. Detailed inspection 
procedures, where appropriate, are usually available from the manufacturer. The inspection checklists 
provided in Table 2-14 may also be an aid. 

Records must be kept of all inspection procedures. Individual identification numbers should be 
assigned to all reusable pieces of equipment (respirators may already have ill numbers) and records 
should be maintained by that number. At a minimum, each inspection should record the ID number, 
date, inspector, and any unusual conditions or findings. Periodic review of these records may indicate 
an item or type of item with excessive maintenance costs or a particularly high level of "down-time." 

2.12.6 Storage 
Clothing and respirators must be stored properly to prevent damage or malfunction due to exposure 
to dust, moisture, sunlight, damaging chemicals, extreme temperatures, and impact. Procedures must 
be specified for both pre-issuance warehousing and, more importantly, post-issuance (in-use) storage. 
Many equipment failures can be directly attributed to improper storage. 

Clothing 
• Potentiaily contaminated clothing should be stored in an area separate from street clothing. 
• Potentially contaminated clothing should be stored in a well-ventilated area, with good air 

flow around each item, if possible. 
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, 

• 

• 

Table 2-14: PPE Maintenance Checklist 

Category Before and During Use During and After Use 

Clothes CJ Make sure that the clothes are correct for the task. CJ During usa: periodically check lor 
CJ Visually check for imperfect seams, tears, nonuniform evidence 01 chemical attack such as 

coatings. malfunctioning closures. discoloration, swelling, stiffness andIoo 
CJ Hold up to light and check lor pinholes. softening. Keep in mind thet chemical 
CJ Flex product, check for cracks. other signs of deterioration. permeation can occur with visible 
CJ If used. check inside and out for signs of chemical attack: ellacts. 

discoloration, swelling, stillnass and/or sottsning. 0 Also check for: dosura failure, tear., 
punctures. seam discontinuities. 

Gloves CJ Pressuriza glove to check lor pinholes: Either blow Into glove, 
lIlen roll gaunUet towards fingers or infIatAI glove and hold under 
watw.-. In either i"iiSli, fiO air ihQuid ii$ea.piI. 

Fully encapsulat· CJ Check the operation 01 pressure ",Iiel valves. 
ing suits 0 Check the fitting 01 wrists, ankles and neck 

CJ Check lila laceshield (il equipped willl one) for: cracks, 
aazing, fogginess. 

Sall-containad CJ Check before and attar use, at least monthly when in storage. CJ After usa, store SCBAs in storage 
breallling and each tima cleaned. chests supplied by manufacturer. 
apparatus 0 Check connections tor tightness. 

CJ Check malarial for signs of pliability. deterioration, distortion. 
~ ~"i&cli: fa proper setting and operation of regulators and w 

vatves. 
CJ Check oparation 01 alarms. 
CJ Check faceshields and lenses for cracks, crazing, fogginess. 

Supplied-air CJ Inspect daily when in use, at least monthly when in storage. CJ Inspect at loast monlllly when in 
respirators and every time ckaaned. storage using the same criteria as 

CJ Inspect air before each use for cracks, kinks. cuts, frays and listed under: 
weak areas. 

CJ Check for proper setting and operation of regulators and Before and During Use 
vatves. 

CJ Check connections for tightness. 
CJ Check material for pliability, deterioration, distortion. 
CJ Check facesheelds and lenses tor cracks, crazing, fogginess. 

Air·purilying 
CJ Inspect before use to be sure they have been adequatefy CJ Each air purifying respirator should be respirators 

cleaned, alter each usa, during cleaning, monlllly il in storage. stored in its original carton or carrying 
CJ Check material lor pliability, deterioration, distortion. case or in heat seaiad or reseatabkt -
CJ Check cartridges or canisters to make sure: They are the plastic bag. 

proper type lor the intended use, lIle axpiration date has not CJ Each raspirator should ba stored 
passed, and they have not been opened or used previously. individually. 

CJ C!>eck lacashield and tenses lor cracks, crazing, logginess. 

Different types and materials of clothing and gloves should be stored separately to prevent 
issuing the wrong material by mistake. 
Protective clothing should be folded or hung in accordance with manufacturer's recommenda
tions, 

Respirators 
SeBAs, supplied-air respirators, and air-purifying respirators should be dismantled, washed, and 
disinfected after each use. 
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2.12.7 Maintenance 
The technical depth of maintenance procedures vary. Manufacturers frequently restrict the sale of 
certain PPE parts to individuals or groups who are specially trained, equipped, and "authorized" by 
the manufacturer to purchase them. Explicit procedures should be adopted to ensure that the appro
priate level of maintenance is performed only by individuals having this specialized training and 
equipment. The following classification scheme is often used to divide maintenance into three levels: 

Levell: User or wearer maintenance, requiring a few common tools or no tools at all 
Level 2: Shop maintenance that can be performed by the employer's maintenance shop 

Specialized maintenance that can be performed only by the factory or an authorized 
repair person 

Level 3: 

2.13 Level A (required in Area A of Exclusion Zone) 
Level A protection will be selected when the highest available level of respiratory, skin, and eye 
protection is required. Level A protection will be required in Area A of the Exclusion Zone. 

2.13.1 Level A Equipment 
o Positive pressure-demand, full face piece self-contained breathing apparatus (SCBA), or 

positive pressure-demand supplied air respirator with escape SCBA 
o Fully-encapsulating chemical protective suit 
o Outer and inner gloves (both chemical-resistant) 
o Steel toe and shank, chemical resistant boots 
o Hard hat (under suit) 
o Two-way radios (worn inside encapsulating suit) 
o Options as required: 

2.13.2 
o 

o 

Coveralls 
Long cotton underwear 
Disposable piotectiVe suit, gloves fuld boots. worn over fuBy-encapsulating suit 

Criteria for Use of Level A 
Atmospheres which are "immediately dangerous to life and health" (IDLH). IDLHs can be 
found in the NIOSH/OSHA "Pocket Guide to Chemical Hazards" and/or other references. 
Known atmospheres or potential situations that would affect the skin or eyes, or could be 
absorbed into the body through these surfaces. Standard reference books should be consulted 
to obtain concentrations hazardous to skin, eyes, or mucous membranes. 
Potential situations are those where immersion may occur, where vapors may be generated, or 
where splash may occur through site activities. 
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Q Oxygen deficient atmospheres with the above conditions 
Q When the type(s) andlor potential concentration(s) of toxic substances are unknown 

2.13.3 Contraindications for Use of Level A 
Q Environmental measurements contiguous to the site indicate that air contaminants present do 

not represent a serious dermal hazard 
Q Reliable, accurate historical data do not indicate the presence of severe dermal hazards 
Q Open, unconfined areas 
Q There is a minimal probability of vapors or liquids (splash hazards) present which could affect, 

or be absorbed through, the skin 
Q Total vapor readings indicate 500 ppm to 1,000 ppm 

2.14 Level B 
Level B protection will be selected when the highest level of respiratory protection is needed, but 
cutaneous exposure to the small unprotected areas of the body (i.e., neck and back of head) is un
likely. or where concentrations are known to be within acceptable standards. Level B protection will 
be required in Area B of the Exclusion Zone. 

2.14.1 
Q 

Q 

Q 
Q 

Q 

o 
Q 

Level B Equipment 
Positive pressure-demand, full facepiece self-contained breathing apparatus (SCBA), or 
positive pressure-demand supplied air respirator with escape SCBA 
Hooded chemical-resistant clothing (overalls and long sleeved jacket; coveralls; one- or two
piece chemical splash suit; disposable chemical resistant overalls) 
Outer and inner gloves (both chemical-resistant) 
Steel toe and shank, chemical-resistant boots (optional) 
Hard hat (optional) 
Two-way radios (worn inside encapsuiating suit) 
Options as required: 

Coveralls 
Disposable outer boots (chemical-resistant) 
Face shield 

2.14.2 Criteria for Use of Level B 
Q 

Q 

Atmospheres with concentrations of known substances greater than protection factors associ
ated with full face-piece, air-purifying respirators with appropriate cartridges 
Atmospheres with less than 19.5% oxygen 
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I:J Type(s) and concentration(s) of vapors in air do not present a cutaneous or percutaneous 
hazard to the small, unprotected areas of the body 

I:J A detennination is made that potential exposure to the body parts not protected by a fully-
encapsulating suit (primarily necks, ears, etc.) is highly unlikely 

I:J Known absence of cutaneous or percutaneous hazards or others 
I:J Activities perfonned preclude splashing of individuals 
I:J Total vapor levels range from 5 - 500 ppm on instruments such as OVA, hNu and do not 

contain high levels of toxic substances affecting skin or eyes 
I:J Level B protection is recommended as the lowest level of protection for initial entries until the 

hazards have been further identified and defmed by monitoring, sampling, and other reliable 
methods of analysis 

2.15 Level C 
Level C protection will be selected when the types and concentrations of respirable material is known, 
or reasonably assumed to be not greater than the protection factors associated with air-purifying 
respirators; and exposure to the unprotected areas of the body is unlikely to cause harm. Level C 
protection will be required in Area C of the Exclusion Zone. 

2.15.1 
I:J 

I:J 

I:J 
I:J 
I:J 
I:J 

Level C Equipment 
Full facepiece, air-purifying, canister-equipped respirator with appropriate chemical cartridge 
(a half facepiece respirator may be used in certain circumstances) 
Hooded chemical-resistant clothing (overalls; two-piece chemical splash suit; disposable 
chemical-resistant overalls) 
Chemical-resistant gloves (outer) 
Chemical-resistant gloves (inner) 
Hard hat (optional) 
Options as required: 

Coveralls 
Steel toe and shank, chemical-resistant boots (outer) 
Disposal chemical-resistant outer boots 
Escape mask 
Face shield 
Two-way radios (worn under outside protective clothing) 

2.15.2 Criteria for Use of Level C 
U When Level A or Level B is not indicated (atmospheric contaminants, liquid splashes, or other 

direct contact will not adversely affect or be absorbed through any exposed skin) 
I:J The types of air contaminants have been identified, concentrations measured, and a canister 

respirator is available that can remove the contaminants 
I:J All criteria for use of air-purifying respirators are met 
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2.16 Level D 
Level D will be selected when measurements of aunospheric concentrations are at background levels 
and work functions preclude splashes, immersion, or the potential for unexpected inhalation of or 
contact with hazardous levels of any chemicals. Level D will be used only in Area D portions of the 
Exclusion Zone. 

2.16.1 Level D Equipment 
o Coveralls 
o Leather or chemical-resistant boots or shoes, steel toe and shank (optional) 
o Hard hat (optional) 
o Options as required 

Gloves 
Disposable chemical-resistant outer boots 
Safety glasses or chemical splash goggles 
Escape mask 
Face shield 

2.17 Safety Equipment 
All site personnel must be adequately protected from potential health and safety hazards. Therefore, 
a sufficient and diverse inventory of all safety equipment necessary to meet anticipated hazards will be 
available to all employees. Personnel and site visitors must be instructed in the proper use of this 
equipment before entry to the work area is permitted. A list of all safety equipment available at the 
site will be maintained and incorporated into the specific site safety plan. The list will include first aid, 
fire-fighting, communications, respiratory protection, protective clothing (suits, gloves, boots, hard 
hats, goggles, etc.) and monitoring equipment. 

2.18 Decontamination 
As a part of the system to prevent or reduce the physical transfer of contaminants by people or 
equipment from on-site areas, provisions must be made for decontaminating anything exiting the 
Exclusion and Contamination Reduction Zones. The extent of the decontamination procedures for 
personnel is highly site-specific and depends upon a number of factors: type of contaminants, 
amounts of contamination, level of protection, work activities, and reason for leaving the site. The 
USEPA has developed contamination procedures for various levels of protection which can be con
sulted when formulating site-specific decontaJ.llin.ation protocols. The prOCedures are included as 
Appendix D to the NIOSH/OSHA USCGIEPA "Occupational Safety and Health Guidance Manual 
for Hazardous Waste Site Activities". 

Page 2-38 



9192 

Health and Safety Manual 
Section 2: General Health and Safety Plan 

All equipment leaving the Exclusion Zone should be decontaminated to pre"ent the off-site migration 
of hazardous contaminants. In addition, all equipment used at the site should be decontaminated 
upon completion of the project. For limiting potential environmental exposures, the following proce
dures should be used: (1) All contaminated surfaces will be rinsed with proper decontamination 
solution. Selection of these solutions will be made by the Site Safety Officer (see Table 2-15). 
(2) All decontamination activities will be supervised by the Site Safety Officer. (3) All wastewater 
generated will be collected and disposed of as hazardous waste. 

Table 2-15: Types of Decontamination Solutions (Note: This list is not all inclusive.) 

DECON SOLUTION A 

DECON SOLUTION B 

DECON SOLUTION C 

DECON SOLUTION D 

DECON SOLUTION E 

A solution containing 50/e sodium carbonate [Ns2COJ and 5% 
trisodium phosphate [Na,PO.J. 

A solution containing 10% calcium hypochlorite [Ca(CIO),J. 

A solution containing 5% trisodium phosphate [Na,PO.]. This 
solution can also be used as a general purpose rinse. 

A dilute solution of hydrochloric acid (HCI). 

A dilute solution of phosphate free analytical quality detergent. 

Type of Hazard Solution Preparation 

1. Inorganic acids, metal A 
processing wastes 

2. Heavy metals A 

3. Pesticides, fungiCides, B 
chlorinated phenols, 
dioxins, and PCBs 

4. Cyanides, ammonia B 

5. Solvents and organic C (or A) 
compounds such as 
trichloroethylene, 
chloroform, and 
toluene 

6. PBBs and PCBs 

To 10 gallons of water, add 4 pounds of sodium carbonate 
(soda lime) and 4 pounds of trisodium phosphate. Stir until 
evenly mixed. 

Same as #1 above. 

To 10 gallons of water, add 8 gallons of calcium hypochlorite. 
Stir with wooden or plastiC stirrer until evenly mixed. 

Same as #3 above. 

To 10 gallons of water, add 8 gallons of trisodium phosphate. 
Stir until evenly mixed. . 

Same as #5 above. 
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2.19 Contingency Plans 
The site-safety plan must address emergency medical care and treatment of all personnel, including 
possible exposures to toxic substances and injuries due to accidents or physical problems. The 
following items will be included in the emergency care provision: 

CJ Name, address, and telephone number of the nearest medical treatment facility should be in 
the site safety plan and posted in a conspicuous location. A map and/or directions for 
locating the facility, plus travel time, should be included. 

CJ The facility's ability t(j provide care and treatment of personnel exposed to toxic or other 
hazardous substances should be ascertained. If the facility lacks toxicological capability, 
EnSafe's Safety and Health Officer should be consulted. 

CJ All administrative arrangements for accepting patients will be made in advance with the 
facility. 

CJ Arrangements will be made to obtain ambulance, emergency, flre, and police services. Tele
phone numbers and procedures for obtaining these services would be readily available. 

CJ Emergency showers, eye wash fountains, and fITst aid equipment will be readily available on
site. Personnel qualilled in fITst aid and CPR will be available. 

CJ Provisions for providing medical personnel with information involving the nature and extent of 
the accident or injury will be made. 

An evaluation for the possibility of events leading to evacuation of the site and surrounding commu
nity will be performed and protocols included in the site safety plan as appropriate. 

2.20 Recordkeeping 
A log book will be maintained by designated site personnel and serve as a record of site safety opera
tions. At the minimum the log will include: 
• ambient survey baseline readings 
• ambient perimeter readings 
• work site ambient readings 
• variances and actions taken 
• 
• 
• 
• 

level of protection and changes used on site 
daily log of personnel in protective clothing 
injuries, prognosis, treatment and disposition 
visitors on site, and the level of protection used 
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A Site-Specific Safety Plan will be developed and implemented for each site. The Plan will be based 
on the General Safety Plan and the information provided from the Safety Plan Work Sheet (see 
Appendix A). The plan will contain the following sections: 
• Ambulance service 
• 
• 

Nearest poison control center 
EnSafe's Memphis Office 

As an attachment to the health and safety plan, the name, emergency room telephone number and 
directions to: 
• the nearest hospital 
• the nearest hospital that is capable of handling a chemical exposure 

In addition to the above information, this section will include the location for the nearest telephone, 
water supply and restroom facility. The section will also include a section on emergency procedures. 

2.22 Forms 
This section will list all forms associated with the health and safety plan such as: 
• Plan Acceptance Form (all site employees must sign this form indicating that they have read 

and understand the Site Health and Safety Plan). 
• Plan Feedback Form 
• 
• 

Accident Report Form 
Exposure History Form 
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Section 3: Site-Specific Safety Plan 

A Site-Specific Safety Plan will be developed and implemented for each site. The Plan will be based 
on the General Safety Plan and the information provided from the Safety Plan Work Sheet (see 
Appendix A). The plan will contain the following sections: 

3.1 Introduction 
The introduction will give the location of the site and a brief description of the contamination. 

3.2 Applicability 
This section is intended to clearly indicate who must follow the provisions of the Plan. 

3.3 Work Zone Characterization 
A site control program for preventing contamination of employees will be developed. The site con
trol program will. as a minimum include: a description of how the site will be identified, a personnel 
control system, a site map, and site work zones. 

3.4 Site Activities 
A brief description of the activities to be performed on this site will be included in this section. These 
activities should summarize the activities found in the Work Plan. 

3.5 Hazard Evaluation 
A preliminary evaluation of a site's characteristics will be performed prior to entry by entry personnel. 
The site's specific characteristics will be identified along with existing site hazards and will aid in the 
selection of engineering controls and personal protective equipment. Ali suspected conditions mat 
may pose inhalation or skin absorption hazards that are immediately dangerous to life or health 
(IDLH) or other conditions that may cause death or serious harm will be identified in the preliminary 
survey and evaluated during the detailed survey. Examples of such hazards include, but are not 
limited to, confined space entry, potentially explosive or flammable situations, visible vapor clouds, or 
areas where biological indicators such as dead animals or vegetation are located. 

3.6 Employee Protection 
As a minimum, this section will include the Standard Safe Work Practices; requirements for Personal 
Protective Equipment (PPE), including criteria for increasing the level of PPE required; procedures 
and equipment for extreme weather conditions, work limitations, and exposure evaluation. 
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This section will specify which type monitoring will be used for each hazard on the site. Appropriate 
test equipment will be used to monitor for such conditions as IDLH concentrations of substances. 
flammable or explosive atmospheres. oxygen deficiency. or toxic substances. Once the presence and 
concentrations of specific hazardous substances and health hazards have been established. the risks 
associated with these substances will be identified. Employees who will be working on the site will be 
informed of any risks that have been identified. 

3.8 Decontamination 
A decontamination procedure will be developed for each site and communicated to all site employees 
and linplemented before any employees or equipment enter work areas on the site where potential for 
exposure to hazardous substances exists. Standard operating procedures will be developed to mini
mize contact with hazardous substances or with equipment that has contacted hazardous substances. 
Decontamination will be performed in areas so that exposure of uncontaminated employees or equip
ment to contaminated employees or equipment will be minimized. Anyone leaving a contaminated 
area will be appropriately decontaminated. All clothing and equipment leaving a contaminated area 
will be appropriately disposed of or decontaminated. Decontamination procedures will be monitored 
by the site health and safety officer to determine their effectiveness. If the decontail1ination proce
dures are found to be ineffective. appropriate steps will be taken to initiate corrective actions. Each 
plan will have instruction for the closure of the decontamination stations. 

3.9 List of Personnel 
Each health and safety plan will contain a listing of the responsible personnel which includes the name 
of the project manager and the health and safety officer. This section will also include a brief sum
mary of the responsibilities for the project manager. health and safety officer and onsite field person
nel. 

3.10 Emergency Information 
Each health and safety plan will have a section that lists the emergency contact numbers for the area. 
The list will include. as a minimum. the following telephone numbers: 
• Owners' representative(s) 
• Local law enforcement agency 
• Local fue department 
• Ambulance service 
• 
• 

Nearest poison control center 
EnSafe's Memphis office 
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As an attachment to the health and safety plan, the name, emergency room telephone number, and 
directions to: 
• the nearest hospital 
• the nearest hospital that is capable of handling a chemical exposure 

9/92 

In addition to the above information, this section will include the location for the nearest telephone, 
water supply and restroom facility. The section will also include a section on emergency procedures. 

3.11 Forms 
This section will list all forms associated with the health and safety plan such as: 
• Plan Acceptance Form (all site employees must sign this form indicating that they have read 

and understand the Site Health and Safety Plan). 
• Plan Feedback Form 
• 
• 

Accident Report Form 
Exposure History Form 
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Safety Plan Work Sheet 
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Safety Plan Work Sheet 
(Site-Specific Safety Plan) 

Site History and Description 

A. Type of Site: Spill 0 HW Site 0 Other 0 

Description of Site: ___________________ _ 

B. Activities Performed on Site Prior to Investigation/Cleanup: 

C. Unusuai Features (containers, buildings, dikes, power lines, terrain, 
bodies of water, etc.): __________________ _ 

D. Results of Previous Surveys: 

E. Waste Types: Liquid 0 Solid 0 Gas/Vapor 0 

to Characteristics: Toxic 0 rlammablelVolaWe 0 Radioactive 0 , . 
Reactive 0 Corrosive 0 

G. Substances Toxicity (pEUfL V) Quantity 
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H. Physical Hazards: Heat [J Cold [J Noise [J Radiation [J 
Other (specify): ___________________ _ 
Commen~: _______________________ _ 

1. Weather: ________________________ _ 

Site Organization and Control 

A. Work Areas Identified: __________________ _ 

B. Decontamination Areas Identified: ______________ _ 

C. Support Areas Established: _________________ _ 

D. Site Security Established: _________________ _ 

E. Sketch of Site Available: ________________ _ 

Job ActivitieslWork Plans 

A. Types of Activities to be Perfonned: 

1. Drum: Excavation [J Sampling [J Staging [J 

Treatment [J Disposal [J 

2. Soil: Excavation [J Treatment [J Disposal [J 

3. Water Treatment: ___________________ _ 

4. Spill Cleanup: __________________ __ 

5. Well Installation: ___________________ _ 

6. Other (specify): __________________ _ 
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B. Commen~: ____________________________________________ _ 

Education and Training 

Special Training Required for this site: No I:l Yes I:l 
If yes, specify types: __________________________________________ _ 

Medical Surveillance 

Special Medical Monitoring Required? No I:l Yes I:l 
rfyes, (specify): _____________________ _ 

Ambient Field Monitoring 

A. Field Monitoring Equipment Needed for Site: 

B. Monitoring Protocol (should correspond with work plans): 
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Levels of Protection 

A. Job Activity: _________ _ 

List of Personal Equipment: 

B. Job Activity: _________ _ 

List of Personal Equipment: 

c. Job Activity: _________ _ 

List of Personal Equipment: 

Safety Equipment List 

Health and Safety Manual 
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Level: _________ _ 

Level: _________ _ 

Level: ________ _ 

A. First Aid: _____________________ _ 

B. Fire Fighting: _____________________ _ 

C. Communications (radios/signs): _______________ _ 
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D. Personal Protective Equipment (SCBA, respirators, cartridges, suits, boots, 
gloves, hard hats, face shields, goggles, hearing protection, etc.): 

E. Decontamination Equipment: ________________ _ 

F. Sanitation: Latrines 0 Showers 0 Hand washing 0 
Comments: _______________________ __ 

Decontamination Procedures 

A. Work Activities: _____________________ _ 
Level of Protection: ____________________ __ 
Decontamination Solutions: _________________ _ 
Procedures (By Station): ________________ "--__ 

B. Work Activities: _______________________ _ 
Level of Protection: ____________________ __ 
Decontamination Solutions: _________________ _ 
Procedures (By Station): _________________ _ 
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Contingency Plans 

A. Local Sources of Assistance 
I. Hospital: (name): __________________ _ 

(address): ________________ _ 
(phone): ________________ _ 

Directions: _____________________ _ 

2. Ambulance (name and number): ______________ _ 
3. Fire Department (name and number): ____________ _ 
4. Police (and number):. __________________ _ 
5. Site Phone Number: __________________ _ 

B. National or Regional Sources of Assistance 
1. EnSafe .............................................................................. 1-901-372-7962 
2. CHEMTREC (24 hours) ................................................... 1-800-424-9300 

The following may be reached through CHEMTREC: 
• Chemical Manufacturer 
• National Agricultural Chemical Association (NACA) 
• Pesticides Safety Team Network 
• Chlorine Emergency Plan (CHLOREP) 
• Energy Research and Development Administration (ERDA) for 

radioactive materials 
3. Association of American Railroads .................................... 1-202-293-4048 
4. Center for Disease Control (biological agents) ................. 1-404-633-5313 
5. DOT, Office of Hazardous Materials (Transportation 

Regulatory Matters) .......................................................... 1-202-366-4488 
6. EPA ................................................................................. ____ _ 
7. National Response Center, NRC (oil and hazardous 

substances) ....................................................................... 1-800-424-8802 

C. Special First Aid or Evacuation Procedures 
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Drilling Safety Guide 

Drilling Safety Guide ........................................................................................................ 8-2 
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Drilling Safety Guide 
EnSafe is concerned about employee safety while working on or around drill rigs as well as when 
traveling to and from a drilling site, moving the drill rig and tools from location to location on a site, 
and during maintenance of the drill rig. Every drill crew will have a designated safety supervisor. 
The safety supervisor will have the responsibility for ensuring that all drilling operations are con
ducted in a safe manner. All personnel working on, with, or around a drill rig will be under the 
jurisdiction of the rig safety supervisor. 

Drill Rig Safety Supervisor 
The safety supervisor for the drill crew will be the drill rig operator. However, Lhe EnS~fe safety 
officer still maintains the overall safety responsibility for the site. The drill crew safety supervisor is a 
direct representative of the site health and safety supervisor and will report any safety problems 
directly to the site health and safety officer. The drill rig safety supervisor will: 
• Be the leader in using proper personal protective equipment. He/she will set an example for 

• 

• 
• 
• 

• 

• 

• 

• 
• 
• 

other personnel to follow. 
Enforce the requirements of the health and safety plan and take appropriate actions when 
other personal are not following the requirements of the health and safety plan. 
Ensure that ali drill rig and associated drill rig equipment is properly maintained. 
Ensure that all drill rig operating personnel are thoroughly familiar with the drill operations. 
Enspect the drill rig and associated drill rig equipment for damage before starting drilling 
operations. Check for structural damage, loose bolts or nuts, correct tension in chains and 
cables, loose or missing guards or protective covers, fluid leaks, damaged hoses and/or dam
aged pressure gauges and pressure relief valves. 
Test all emergency and warning devices such as emergency shut-down switches at least daily 
(prior to starting drilling operations). Drilling will not be permined until all emergency and 
warning devices are functioning. 
Conduct a safety briefmg daily before starting drilling operations. Any new employee will 
receive a copy of the drilling operations safety manual, and the drill rig manufacturer's operat
ing and maintenance manual. 
Ensure that each employee reads and understands the drill rig manufacturer's operating and 
maintenance manual. 
Observe the mental, emotional, and physical capabilities of each worker. 
Ensure that each drill rig has a first aid kit and flIe extinguisher. 
Maintain a list of emergency contact telephone numbers. This list will be posted in a promi
nent location and each drill rig employee will be informed of the list's location. 
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Drill Rig Personnel Protective Equipment 
For most geotechnical, mineral, and/or groundwater drilling, drill rig personal protective equipment 
will include the following: 
• Hard hat 
• Safety shoes with steel toe and steel shank (or equivalent) 
• Gloves 
• Safety glasses with side shields 
• Close-fitting but comfortable clothes 
• Hearing protection 

It is important that clothing does not have loose ends, straps, drawstrings or belts, or other unfas
tened parts that might become caught in or on a rotating or translating part of the drill rig. 

Rings, necklaces, or other jewelry will not be worn during drilling operations. 

Additional protective equipment may be required by the Site-Specific Health and Safety Plan. 

Dri!! Rig Housekeeping 
The following housekeeping measures must be taken for all drilling operations. 
• Suitable storage locations will be provided for all tools, materials, and supplies. The storage 

should be conveniently located and will provide for safe handling of all supplies. 
• 

• 

• 
• 

• 

• 

Drill tools, supplies, and materials will not be transported on the drill rig unless the drill rig is 
designed and equipped to carry drill tools, supplies, and materials. 
Pipe, drill rods, casing, augers, and similar drilling tools when stored will be stacked in a 
manner that will prevent spreading, rolling, or sliding. 
Penetration or other driving hammers will be secured to prevent movement when not in use. 
Work areas, platforms, walkways, scaffolding, and other access ways will be kept free of 
materials, debris and obstructions and substances such as ice, grease, or oil that could cause a 

Never store gasoline in a nonapproved container. Red, nonsparking, vented containers 
marked with the word gasoline will be used. The fill spout will have a flame arrester. 
Prior to drilling, adequate site clearing and leveling will be performed to accommodate the 
drill rig and supplies and to provide a safe working area. Drilling will not be started when tree 
limbs, unstable ground or site obstructions cause unsafe tool handling conditions. 

Page B-3 



Health and Safety Manual 
Appendix B: Drilling Safety Guide 9192 

Maintenance Safety 
Well maintained drilling equipment makes drilling operations safer. When performing equipment/tool 
maintenance, the follow safety precautions will be followed: 
• Safety glasses will be worn when maintenance is performed on drill rigs or drilling tools. 
• Shut down the drill rig engine to make repairs or adjustments to the rig or to lubricate fittings 

(except to make repairs or adjustments that can only be made while the engine is running). 
Always block the wheels or lower the leveling jacks or both. Set the hand brake before 
working under a drill rig. 

• 

• 

• 

• 

• 
• 
• 

• 

• 

Release all pressure on hydraulic systems, the drilling fluid system, and the air operating 
system of the drill rig prior to performing maintenance. 
Use ext..reme caution when opening drain plugs and radiator caps and other pressurized plugs 
and caps. 
Allow time for the engine and exhaust to cool before performing maintenance on these sys-
terns. 
Never weld or cut on or near the fuel tank. 
Do not use gasoline or other volatile or flammable liquids as a cleaning agent 
Follow the manufacturer's recommendations for quantity and type of lubricants, hydraulic 
fluids and coolants. 
Replace all caps, filler plugs, protective guards or panels, and high pressure hose clamps and 
chains or cables that have been removed during maintenance. 
Perform a safety inspection prior to starting drilling equipment after maintenance is per
formed. 

Safe Use of Hand Tools 
There are a large number of hand tools that can be used on or around a drill rig. The most important 
rule of hand tools is to use a tool for its intended purpose. The following are a few general and 
specific safety rules to follow when using hand tools. 
• When using a hammer, wear safety glasses and require all others around you to wear safety 

• 

• 
• 
• 
• 

glasses. 
When using a chisel, wear safety glasses and require all others around you to wear safety 
glasses. 
Keep all tools cleaned and stored in an orderly manner. 
Use wrenches on nuts, not pliers. 
Use screwdrivers with blades that fit the screw slot. 
When using a wrench on a tight nut, use some penetrating oil, use the largest wrench available 
that fits the nut, when possible puii on the wrench handle rather than pushing, and apply force 
to the wrench with both hands when possible and with both feet fmnly placed. Do not push 
or pull with one or both feet on the drill rig or the side of a mud pit or some other blocking-
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off device. Always assume that you may lose your footing. To avoid serious injury if you fall. 
remove sharp objects from the area near you. 

• Keep all pipe wrenches clean and in good repair. The jaws of pipe wrenches will be wire 
brushed frequently to prevent accumulation of dirt and grease which cause wrenches to slip. 

• Never use pipe wrenches in place of a rod holding device. 
• Replace hock and heel jaws when visibly worn. 
• When breaking tool joints on the ground or on a drilling platform. position hands so that 

fingers will not be smashed between the wrench handle and the ground or the platform if the 
wrench were to slip or the joint suddenly to let go. 

Saiety During Drilling Operations 
• Do not drive a drill rig from hole to hole with the mast (derrick) in the raised position. 
• Before raising the mast. look up to check for overhead obstructions. 
• Before raising the mast. all drill rig personnel (except the person raising the mast) and visitors 

will be cleared from the area immediately to the rear and sides of the mast All drill rig per
sonnel and visitors will be informed that the mast is being raised prior to raising the mast 

• All drill rig personnel and visitors will be instructed to stand clear of the drill rig immediately 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

prior to and during starting of the engine. 
All gear boxes will be in the neutral position. all hoist levers will be disengaged. all hydraulic 
levers will be in the nonactuating positions. and the cathead rope will not be on the cathead 
before starting the drill rig engine. 
The drill rig must be leveled and stabilized with leveling jacks and/or solid cribbing before the 
mast is raised. The drill rig will be leveled if settling occurs after initial setup. 
The mast will be lowered only when the leveling jacks are down. The leveling jacks must be 
in the down position until the mast is completely lowered. 
Secure and/or lock the mast according to the drill rig manufacturer's recommendations before 
starting drilling operations. 
The drill rig must only be operated from the control position. If the operator must leave the 
control position, the rotary drive and ti'te feed control must be placed in the neutral position. 
The drill engine will be shut down when the operator leaves the vicinity of the drill rig. 
Throwing or dropping of tools is not permitted. All tools will be carefully passed by hand 
between personnel or a hoist line will be used. 
When drilling within an enclosed area, ensure that fumes are exhausted out of the area. Ex
haust fumes can be toxic and may not be detected by smell. 
Clean mud and grease from boots before mounting the drill platform. Use hand holds and 
railings. Watch for slippery ground when dismounting from the drill platform. 
Do not touch any metal parts of the drill rig with exposed flesh during freezing weather. 
Freezing of moist skin to metal can occur almost instantaneously. 
All unattended boreholes must be covered or otherwise protected to prevent drill rig person
nel. site visitors. or animals from stepping or falling into the hole. 
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• Do not attempt to use one or both hands to carry tools when climbing ladders. 

Working on Derrick Platforms 

9/92 

• When working on a derrick platform, us a safety belt and a lifeline. The safety belt will be at 
least 4 inches wide and will fit snugly but comfortably. The lifeline, will be less than 6 feet 
long and attached to the derrick. 

• The safety belt and lifeline will be strong enough to withstand the dynamic force of a 250-
pound weight falling 6 feet 

• A safety climbing device will be used when climbing to a derrick platform that is higher than 
20 feet. 

• 

• 

• 

• 

Tne iifeiine wiii be fastened to the derrick just above the derrick piatform to a structural 
member that is not attached to the platform or to other lines or cables supporting the platform. 
Tools will be securely attached to the platform with safety lines. Do not attach a tool to a line 
attached to the wrist or other body part. 
When working on a derrick platform, do not guide drill rods or pipe into racks or other sup
ports by taking hold of a moving hoist line or a traveling block. 
Derrick platforms over 4 feet above the ground will have toe boards and safety railings. 

Working on the Ground 
• Workers on the ground must avoid going under elevated platforms. 
• Terminate drilling operations and, if possible, lower the mast during an electrical storm. 
• Overhead and buried utilities must be located and marked on all boring location plans and 

boring assignment sheets. 
• 

• 

• 

When there are overhead electrical power lines at or near a drilling site or project, consider all 
wire to be charged and dangerous. 
Watch for sagging power lines before entering a site. Do not lift power lines to gain entry. 
Call the utility to have them lift the power lines or to deenergize the power. 
Operations adjacent to overhead lines are prohibited unless one of t.lte following conditions is 
satisfied: 

Power has been shut off and positive 
means taken to prevent the lines from 
being energized. 
Equipment, or any part, does not have 
the capability of coming within the 
following minimum clearance from 
energized overhead lines, or the equip
ment has been positioned and blocked to 
assure no part, including cables, can 
come within the minimum clearances 
listed in the adjacent table. 
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10 feet 
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• While in transit with boom lowered and no load, the equipment clearance will be a minimum 
of 4 feet for voltages less than 50kv, 10 feet for voltages 51kv to 345kv, and 16 feet for 
voltages over 345kv. 

• Before working near transmitter towers where an electrical charge can be induced in the 
equipment or materials being handled, the transmitter will be de-energized. The following 
precautions will be taken to dissipate induced voltages: 

• 

• 

• 

The equipment will be provided with an electrical ground to the upper rotating struc
ture supporting the boom. 
Ground jumper cables will be attached to materials being handled by boom equipment 
when electrical charge may be induced while working near energized transmitters. 
Crews will be provided nonconductive poles having large alligator ciips or other 
similar protection to attach the ground cable to the load. Insulating gloves will be 
used. 

Continue to watch overhead power lines. Both hoist lines and overhead power lines can be 
moved toward each other by the wind. 
If there are any questions concerning drill rig operations on a site in the vicinity of overhead 
power lines, call the power company. The power company will provide expert advice as a 
public service. 
Look for warning signs indicating underground utilities. Underground utilities may be located 
a considerable distance away from the warning sign. Call the utility and jointly determine the 
precise location of all underground utility lines, mark and flag the locations, and determine the 
specific precautions to be taken to ensure safe drilling operations. 

Wire Rope Safety 
• All wire ropes and fittings will be visually inspected at least once a week for abrasion, broken 

wires, wear, reduction in rope diameter, reduction in wire diameter, fatigue, corrosion, dam
age from heat, improper reeving, jamming, crushing, bird caging, kinking, core protrusion, 
and damage to lifting hardware. 

• 

• 

• 

• 

• 

Wire ropes must be replaced when inspection indicates excessive damage. The Wire Rope 
User's Manual may be used as a guide for determining excessive damage. 
Wire ropes that have not been used for a period of a month or more will be thoroughly in
spected before being returned to service. 
All manufactured and end fittings and connections must be installed according to the 
manufacturer's specifications. 
Swivel bearings on ball-bearing type hoisting swivels must be inspected and lubricated daily to 
ensure that lhe swivel rotates freely under load. 
Do not drill through or rotate drill through a slipping device, do not hoist more that 10 feet of 
the drill rod column above the top of the last (mast), do not hoist a rod column with loose tool 
joints, and do not make up, tighten, or loosen tool hoists while the rod column is being sup
ported by a rod slipping device. 
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• 

• 

• 

• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 

Do not attempt to brake the fall of a drill rod column with your hands or by increasing tension 
on the rod slipping device. 
Wire ropes must be properly matched with each sheave. The sheave will pinch wire rope that 
is too large. Wire rope that is too small will groove the sheave. Once a sheave is grooved, it 
will severely pinch and damage larger sized wire rope. 
Use tool handling hoists only for vertical lifting of tools. Do not use tool handling hoists to 
pull on objects away from the drill rig. 
All hoisting hooks will be equipped with safety latches. 
When tools or similar loads cannot be raised with a hoist, disconnect the hoist line and con
nect the tools directly to the feed mechanism of the drill. Do not use hydraulic leveling jacks 
for added pull for the hoist line or the feed mechanism of the drill. 
Minimize shock loading of a wire rope; apply loads smoothly and steadily. 
Avoid sudden loading in cold weather. 
Never use frozen ropes. 
Protect wire rope from sharp comers or edges. 
Replace faulty guides and rollers. 
Replace worn sheaves or worn sheave bearings. 
Know the safe working load of the equipment and tackle. Never exceed safe working limits. 
Periodically inspect clutcheS and brakes of hoists. 
Always wear gloves when handling wire ropes. 
Do not guide wire rope onto hoist drums with your hands. 
After installation of a new wire rope, the ftrst lift must be a light load to allow the wire rope to 
adjust 
Never leave a load suspended when the hoist is unattended. 
Never use a hoist line to ride up the mast. 

Cathead and Rope Hoist Safety 
• Keep the cathead clean and free of rust and oil and/or grease. The cathead must be cleaned 

• 

• 

• 
• 

• 

Check the cathead for rope-wear grooves. If a rope groove forms that is deeper than 
liS-inch, the cathead must be replaced. 
Always start work with a clean, dry, sound rope. A wet or oily rope may grab the cathead 
and cause drill tools or other items to be rapidly hoisted to the top of the mast If the rope 
grabs the cathead or otherwise becomes tangled in the drum, release the rope and sound the 
alarm for all personnel to clear the area rapidly. 
The rope must not be permitted to contact chemicals. 
Never wrap the rope from a cathead around a hand, wrist, arm, foot, ankle, leg, or any other 
body part. 
Attach the hammer to the ropeusing a knot that will not slip, such as a bowline. 
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• A minimum of 18 inches must be maintained between the operating hand and the cathead 
drum when driving samplers, casing, or other tools. Be aware that the rope advances toward 
the cathead with each hammer blow as the sampler or other drilling tool advances into the 
ground. Loosen grip on the rope as the hammer falls. Maintaining a tight grip on the rope 
increases the chances of being pulled into the cathead. 

• Do not use a rope that is longer than necessary. A rope that is too long can form a ground 
loop or otherwise become entangled with the operator's legs. 

• Do not leave a cathead unattended with the rope wrapped on the drum. 
• Position all other hoist lines to prevent contact with the operating cathead rope. 
• The cathead operator must be on a level surface with good, ftrm footing conditions. 

Auger Safety 
• The drill rig must be level, the clutch or hydraulic rotation control disengaged, the transmis

sion in low gear and the engine running at low RPM when starting an auger boring. 
• Seat the auger head below the ground surface with an adequate amount of downward pres-

sure prior to rotation. 
• Observe the auger head while slowly engaging the clutch or rotation control and start rota

tion. Stay clear of t.Ile auger. 
• 

• 
• 

• 
• 
• 
• 
• 

Slowly rotate the auger and auger head while continuing to apply downward pressure. Keep 
one hand on the clutch or the rotation control at all times until the auger has penetrated about 
one foot or more below the surface. 
Follow manufacturer's recommended methods for securing the auger to the power coupling. 
Never place hands or fingers under the bottom of an auger section when hoisting the auger 
over the top of the auger section in the ground or other hard surfaces such as the drill rig 
platform. 
Never place feet under the auger section that is being hoisted. 
Stay clear of rotating augers and other rotating components of the drill rig. 
Never reach behind or around a rotating auger. 
Use a long-handle shove! to move auger cuttings away from the auger. 
Augers will be cleaned only when the drill rig is in neutral and the augers have stopped rotat
ing. 

Rotary and Core Drilling Safety 
• Water swivels and hoist plugs must be lubricated and checked for frozen bearings before use. 
• Drill rod chuck jaws must be checked periodically and replaced as necessary, 
• The weight of the drill rod string and other expected hoist loads must not exceed the hoist and 

sheave capacities. 
• Only the operator of the drill rig will brake or set a manual chuck to ensure that rotation of the 

chuck will not occur prior to removing the wrench from the chuck. 
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• 
• 
• 
• 

• 

• 

The drill rod chuck jaws will not be used to brake drill rods during lowering into the hole. 
Drill rods will not be held or lowered into the hole with pipe wrenches. 
Do not attempt to grab falling drill rods with hands or wrenches. 
In the event of a plugged bit or other circulation blockage, the high pressure in the piping and 
hose between the pump and the obstruction must be relieved or bled down prior to breaking 
the ftrst tool jOint. 
Use a rubber or other suitable rod wiper to clean rods during removal from the hole. Do not 
use hands to clean drilling fluids from the drill rods. 
Do not lean unsecured drill rods against the mast. 
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Work in Confined Spaces 

Definitions 
Confined Space 

Explosive Atmosphere 

Oxygen Deficient 
Atmosphere 

Oxygen Enriched 
Atmosphere 

Toxic Atmosphere 

Hazardous Atmosphere 

any space having limited openings for entry and exit, not intended 
for continuous occupancy, and unfavorable natural ventilation which 
could contain or have produced dangerous concentrations of air
borne contaminants or asphyxiants. Confined spaces may include, 
but are not limited to, storage tanks, manholes, process vessels, bins, 
boilers, ventilation or exhaust ducts, sewers, underground utility 
vaults, tunnels, pipelines, trenches, vats, and open-top spaces more 
than 4 feet in depth such as pits, tubs, vaults, or any place with 
limited ventilation. 

any atmosphere which contains a concentration of flammable or 
combustible material in excess of 10% of the lower explosive limit. 

any atmosphere having less than 19.5% by volume oxygen content. 

any atmosphere having 22% by volume or more oxygen. 

any atmosphere having a toxic or disease-producing contaminant 
exceeding the legally established permissible exposure limit or the 
Threshold Limit Value established by the American Conference of 
Governmental Industrial Hygienists. 

any atmosphere having one or more of the following characteristics: 
• Explosive Atmosphere 
• Oxygen Deficient Atmosphere 
• Oxygen Enriched Atmosphere 
• Toxic Atmosphere 

Confined Space Entry Procedures 
Prior to entry into confined spaces, a written Confined Space Entry Procedure to identify and elimi
nate or control the hazards will be established. 

The confined space entry procedure will be in accordance with National Safety Council Data Sheet 
1-704-85, "Confined Space Entry Control System for R&D," or the American Petroleum Institute's 
Recommended Practice, "RP 2015 Cleaning Petroleum Storage Tanks," or the National Institute of 
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Occupational Safety and Health's, "Criteria for a Recommended Standard-Working in Confmed 
Spaces" as appropriate. 

The confined space entry procedure must consider such hazards as flammable, toxic, corrosive, or 
radioactive materials, oxygen deficiency, and inadvertent activation of electrical or mechanical 
equipment and fire protection systems such as CO

2 
and Halon. 

A confined space entry permit system must be established. A permit will be developed for each 
confined space and renewed at the beginning of each shift. Permits (initial and renewal) will be 
posted at all openings of every confined space. 

Permits will include, but are not limited to, work location, description of work, employees assigned, 
entry date, time, isolation checklists, hazardous work hazards expected, fIre safety precautions, 
personal safety, results of atmospheric tests performed, person performing those tests, and authoriza
tion and permit expiration time. 

Confined Space Operating Rules 
No one wiil enter a cont1ned space where a known explosive or oxygen-enriched atmosphere exists. 

Before entering a confined space, the work environment will be tested by a competent person using 
calibrated, approved equipment to determine the extent of potential hazards. If the atmosphere 
cannot be determined by testing, an Immediately Dangerous to Life and Health (IDLH) situation 
will be assumed. Evaluation will consider the potential for evolution of toxic substances as well as 
oxygen content. Testing for toxic substances will be performed prior to each entry and on a continu
ous or frequent (as stipulated in the Confined Space Entry Procedure) basis while personnel are 
working in the confined space. 

Employees entering or working in IDLH atmospheres will wear positive pressure, self-contained 
breathing apparatus of an approved type or a combination pressure-demand air-Hne respirator with 
an integral 5 minute (minimum) emergency escape air supply. No employee will enter an IDLH 
atmosphere unless accompanied by another adequately protected employee or is wearing a safety 
line and safety harness tended by a person in a safe area having no other duties and who has the 
proper equipment available to assist the respirator wearer in case of an emergency. An effective 
signal system that will provide for the quick removal of an incapacitated person will be established 
prior to entry. Employees will be instructed and trained in the use of the self-contained breathing 
aooaratus before exnosure to IDIH Mmn~nhprp, 

~ .. - - -.- -- --~ ~- - --- ------r-----~· 

Mechanical ventilation must be sufficient to maintain a nonhazardous atmosphere. Persons working 
in an atmosphere where this is not possible will be equipped with the proper respiratory equipment, 
protective clothing, and a safety line and body harness. Entry into an oxygen deficient space will be 
made utilizing self-contained, positive-pressure breathing apparatus or air-line respirators equipped 

PageC-3 



Health and Safety Manual 
Appendix C: Work in Confined Spaces 9192 

with an emergency escape air supply. Protective clothing and respiratory protection will not be used 
as a substitute for cleaning and ventilating of spaces. 

Qualified/trained personnel working in confined spaces will be assigned in teams. One team mem
ber will be designated as the standby person. The standby person will remain outside the confined 
space in a safe area and be assigned no other conflicting duties. The standby person will be first aid 
and CPR qualified and well versed in the potential hazards associated with confined space entry. 
The standby person must be able to communicate (voice, radio, telephone, or signal) with those 
working in the confined space and with others to obtain assistance. In the event of an emergency, 
the standby person will not enter the confined space unless equipped with the proper rescue equip
ment and until a new standby person arrives. The appropriate rescue equipment must be immedi
ately available to the standby person. A backup for the standby person will be predesignated and 
available in the general area. 

Consideration will be given to the standby/rescue person's ability to physically remove incapacitated 
personnel from the confined space in case of an emergency. A hoist or other mechanical device may 
be required for personnel removal. Supervisors must be aware of any personnel with cardiac or 
respiratory problems. 

Rescue and first aid equipment will be readily available. A rescue drill will be performed to insure 
that rescue equipment will fit through the confined space entry way, to test communications. and to 
increase awareness of the difficulty of rescue operations. 

Task-Specific Precautions 
Precautions will be taken to preclude the possibility of liquids. gases, or solids entering the confined 
space inadvertently during occupancy. Connecting pipelines must be blanked or separated before 
entry. Closing of valves will not be a satisfactory substitute. 

Safe Clearance procedures must be followed in securing electrical systems~ machinery, pressure 
systems, and rotating equipment. 

If welding or cutting is to be performed in a confined space. local exhaust ventilation, other safety 
equipment. and additional fire protection requirements may be necessary. 

If hazardous materials, such as paints, thinners, mineral spirits, etc., are to be used in a confined 
space, the safety and health information from the Material Safety Data Sheet must be incorporated 
into the confined space entry procedure. 

Only explosion-proof lighting/equipment will be used in confined or enclosed spaces unless atmo
spheric tests have proven the space to be nonexplosive. 
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The nozzle of air, inert gas, and steam lines or hoses, when used in the cleaning or ventilation of 
tanks that contain explosive concentrations of flammable gases or vapors, must be bonded to the 
tank. Bonding devices will not be attached or detached in the presence of hazardous concentrations 
of flammable gases or vapors. 
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CONFINED SPACE ENTRY PERMIT 

II .. 
CLIENT: PROJECT #: 

LOCATION: DATE: 

PROJECT MANAGER: SITE MANAGER: 

LOCATION & DESCRIPTION OF CONFINED SPACE: 

PURPOSE OF ENTRY: ENTRY AUTHORIZATION: 

DATE OF ENTRY: TERMINATION DATE: 

DESCRIPTION OF HAZARDS OF THE PERMIT SPACE: 

AUTHORIZED ENTRANTS 

RESPIRATOR FIT II 
OSHA TRAINING DATE TEST DATE 

40 SUPERVISOR 8 PHYSICAL HALF FULL 
NAME HOUR TRAINING HOUR DATE FACE FACE 

AUTHORIZED ATTENDANTS 

RESPIRATOR FIT 
OSHA TRAINING DATE TEST DATE 

40 SUPERVISOR 6 PHYSICAL HALF FULL 
NAME HOUR TRAINING HOUR DATE FACE FACE 



AVAILABLE 
SPECIAL REQUIREMENTS YES NO AND CHECKED 

LOCK OUT /TAG OUT 

LINES BROKEN - CAPPED OR BLANKED 

PURGE - FLUSH OR VENT 

VENTILATION 

SECURE AREA 

SELF CONTAINED BREATHING APPARATUS 

AIR PURIFYING RESPIRATOR 

ESCAPE HARNESS 

TRIPOD EMERGENCY ESCAPE HARNESS 

LIFELINES 

FIRE EXTINGUISHERS 

LIGHTING 

RESUSCITATOR - INHALATOR 

PERSONAL PROTECTION EQUIPMENT 

LEVEL A, B, C, or D 7 

MODIFICATIONS 

COMMUNICATION SYSTEM 

TYPE: 

ALLOWABLE FREQUENCY 
REQUIRED TESTING RANGE YES NO (TIMES PER DAY' 

PERCENT (%) OXYGEN +19.5-21.0% 

LOWER EXPLOSION LIMIT (%) < 10 % 

CARBON MONOXIDE :s 15 ppm 

HYDROGEN SULFIDE s 5.0 ppm 

ORGANIC VAPORS s 10.0 ppm 

MONITORING PERSONNEL (NAME): 
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Temperature Exposure Guidelines: 
Heat Stress Information from NIOSH 86-112 Health 

Safety Problems 
Safety problems are common to hot environments as heat tends to promote accidents due to the 
slipping of objects from sweaty palms, dizziness, or visual distortions from fogged safety glasses. 

9/92 

The frequency of accidents, in general, appears to be higher in hot environments than in more moder
ate environmental conditions. Working in a hot environment lowers the ment~l aler'-'1ess and physical 
performance of an individual. Increased body temperature and physical discomfort promote irritabil
ity, and other emotional states which can cause workers to overlook safety procedures or to divert 
attention from hazardous tasks. 

Health Problems 
Excessive exposure to a hot work environment can bring about a variety of heat-induced disorders. 

Heat Sroke. Heat stroke is the most serious health problem associated with working in a hot envi
ronment. It occurs when the body's temperature regulatory system fails and sweating becomes 
inadequate. A heat stroke victim's skin is hot, usually dry, red, or spotted. Body temperature is 
generally 105°F or higher, and the victim can be mentally confused, delirious, convulsive, or uncon
scious. 

Any person showing symptoms of heat stroke requires immediate hospitalization. First aid, including 
removing the victim to a cool area, thoroughly soaking the clothing with water, and vigorously 
fanning the body should be administered immediately. Further treatment, at a medical faCility, should 
include the continuation of the cooling process and the monitoring of complications which often 
accompany the heal stroke. Eariy recognition and treatment of heat stroke is the only means of 
preventing permanent brain damage or death. 

Heat Exhaustion. Heat exhaustion includes several clinical disorders having symptoms which may 
resemble the early symptoms of heat stroke. Heat exhaustion is caused by the loss of large amounts 
of fluid by sweating, sometimes with excessive loss of salt A worker suffering from heat exhaustion 
still sweats but experiences extreme weakness or fatigue, giddiness, nausea, or headache. In more 
serious cases, the victim may vomit or lose consciousness. The skin is clammy and moist, the com
plexion is pale or flushed, and the body temperature is normal or only slightly elevated. 

In most cases, treatment involves resting the victim in a cool place and administering plenty of liquids. 
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Victims with mild cases of heat exhaustion generally recover quicldy. Those with severe cases may 
require extended care. There are no known permanent effects. 

CAUTION •• Persons with heart problems or those on a "low sodium" diet who work in hot envi· 
ronments should consult a physician about potential health problems. 

Heat Cramps. Heat cramps are painful spasms of the muscles that can occur times of high sweat 
without an adequate replacement of the body's salt. The drinking of large quantities of water tends to 
dilute the body's fluids, while the body continues to lose salt. Shortly thereafter, the low salt level in 
the muscles can cause painful cramps. The affected muscles may be part of the arms, legs, or abdo· 
men; but tired muscles (those used in performing the work) are generally the ones most susceptible. 
Cramps may occur during or after work hours and may be relieved by ingesting salted liquids. 

CAUTION··Persons with heart problems or those on a "low sodium" diet who work in hot envi
ronments should consult a physician about potential health problems. 

Fainting. A worker who is nut accustomed to hot environments and who stands immobile in the heat 
can faint, Due to the body's attempts to control internal temperature, enlarged blood vessels in the 
skin and lower part of the body may pool blood rather than returning to the heart to be pumped to the 
brain. Upon lying down, the worker should soon recover. By keeping active and moving around, 
blood should be prevented from pooling and the patient can avoid further fainting. 

Heat Rash. Heat rash is likely to occur in hot, humid environments where heat is not readily evapo
rated from the surface of the skin leaving the skin wet most of the time. Sweat ducts become 
plugged, and a skin rash can develop. When the rash is extensive or complicated by infection, heat 
rash can be very uncomfortable and may reduce a worker's performance. The worker can prevent 
this condition by resting in a cool plaCe part of each day and by regulariy bathing and drying the skin. 

Transient Heat Fatigue. Transient heat fatigue refers to the temporary state of discomfort and 
mental or psychological strain arising from prolonged heat exposure. Workers unaccustomed to the 
heat are particularly susceptible and can suffer to varying degrees, a decline in task performance, 
coordination, alertness, and vigilance. The severity of transient heat fatigue can be lessened by a 
period of gradual adjustment to the hot environment (heat acclimatization). 
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Preparing for Work in the Heat 
One of the best ways to reduce the heat stress in workers is to minimize the heat in the work place. 
However, there are some work environments where heat production is difficult to control, such as 
outdoors where exposure to various weather conditions is likely. 

Humans, to a large extent, are capable of adjusting to the heat. Adjusting to heat under normal 
circumstances, usually takes five to seven days, during which time the body will undergo a series of 
changes that will make continued exposure to heat more endurable. 

Gradual exposure to heat gives the body time to become accustomed to higher environmental tem
peratures. Heat disorders in general are more likely to occur among workers who have not been 
given time to adjust to working in the heat or among workers who have been away from hot environ
ments or who have gotten accustomed to lower temperatures. Hot weather conditions of the summer 
are likely to affect the worker who is not acclimatized to heat. Likewise, workers who return to work 
after a leisurely vacation or extended illness can be affected by the heat in the work environment 
Under such circumstances, the worker should be allowed to gradually reacclimatize to the hot envi
ronment 

Heat stress depends, in part, on the amount of heat the worker's body produces while ajob is being 
performed. The amount of heat produced during hard, steady work is much higher than that pro
duced during intermittent or light work. One way of reducing the potential for heat stress is to make 
the job less strenuous or lessen its duration by providing adequate rest time. 

Number and Duration of Exposures. Rather than be exposed to heat for extended periods of time 
during the course of a jOb, workers should, wherever possible, be permitted to distribute the 
workload evenly over the day and incorporate work-rest cycles. Work-rest cycles give the body an 
opportunity to get rid of excess heat, slow down the production of internal body heat, and provide 
greater blood flow to the skin. 

Workers employed outdoors are especially subject to weather changes. A hot spell or a rise in hu
midity can create overly stressful conditions. 

Rest Areas. Providing cool rest areas in hot work environments considerably reduces the stress of 
working in those environments. Rest areas should be as close to the work area as possible, and 
nrovioe ~h::Hip. Tnclivinu::tl wnr1c nPnnfh.: <.:hnl11ri nnt hP. )p.noth&an,p..-lin fqunr nf' ............. 1 ............... .0...-1 ... o. .. t .... "'..;"'..-1.., 
r- - - -~-.-' "------'. ----. -- - •• ~&&. r ............. -." ..................... u'V .. '-"" ....... ou. ................... u, .u. ... VI. V.l. l'l.Vl.v1.5""u ."".,,, 1'''''1. LUU.3. 

Shorter but frequent work-rest cycles are the greatest benefit to the worker. 
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Drinking Water. In the course of a day's work in the heat, a worker may produce as much as two 
to three gallons of sweat. Because so many heat disorders involve excessive dehydration of the body, 
it is essential that water intake during the workday be about equal to the amount of sweat produced. 
Most workers exposed to hot conditions drink less fluids than needed due to an insufficient thirst 
drive. A worker, therefore, should not depend on thirst to signal when and how much to drink. 
Instead, the worker should drink five (5) to seven (7) ounces of fluids every 15 to 20 minutes to 
replenish the necessary fluids in the body. There is no optimum temperature of drinking water, but 
most people tend not to drink warm or very cold fluids as readily as they will cool ones. Whatever 
the temperature of the water, it must be palatable and readily available. Individual drinking cups 
should be provided--never use a common drinking cup. 

Heat acclimatized workers lose much less salt in their sweat than do workers who are not adjusted to 
the heat. The average American diet contains sufficient salt for acclimatized workers even when 
sweat production is high. If for some reason, salt replacement is required, the best way to compen
sate for the loss is to add a little extra salt to the food. Salt tablets SHOULD NOT be used. 

CAUTION--Persons with heart problems or those on a "low sodium" diet who work in hot envi
ronments should consult a physician about potential health prob!elt'.s. 

Protective Clothing. Clothing inhibits the transfer of heat between the body and the surrounding 
environment. Therefore, in hot jobs where the air temperature is lower than skin temperature, wear
ing excessive clothing reduces the body's ability to lose heat into the air. When air temperature is 
higher than skin temperature, however, clothing can help to prevent the transfer of heat from the air 
to the body. The advantage of wearing additional clothes, however, may be nullified if the clothes 
interfere with the evaporation of sweat (such as rain slickers or chemical protective clothing). 

Individual Heat Stress Monitoring Log 

Name _________ Date ___ ,Shift _______ _ 

Start Mid- End 
of Shift Shift of Shift 

Ambient Air Temperature (OF) 
Pulse Rate 
Body Temperature (OF) 
Blood Pressure 
Weight (pounds) 
Fluid Intake (in ounces) 
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Cold Exposure 
Persons working outdoors in temperatures at or below freezing may experience frostbite or hypother
mia. Extreme cold for a short time may cause severe injury to the surface of the body. Areas of the 
body that have a high surface-are a-to volume ratio, such as fingers, toes, and ears are the most 
susceptible. 

Two factors influence the development of cold inj ury: ambient temperature and the velocity of the 
wind. As a general rule, the greatest incremental increase in wind chill occurs when a wind of 5 mph 
increases to 10 mph. Additionally, water conducts heat 240 times faster than air. Thus the body 
cools suddenly when protective equipment is removed if the clothing underneath is soaked with 
perspiration. 

Frostbite. Frostbite is a condition in which the cold forms ice crystals in the cells and tissues, dehy
drating protoplasm and killing tissues. At the same time, circulation of the blood is blocked. Frost
bite could lead to gangrene and amputation. 

Frostbite damage occurs in several degrees: 
• Frost nip, or incipient frostbite, is characterized by sudden blanching or whitening of the skin. 
• 

• 

When superficial frostbite occurs, the skin has a waxy or whitish look and is flfIll to the touch; 
however, the tissue underneath has retained it resiliency. 
In deep frostbite, the tissues are cold, pale, and solid. The injury is severe. 

In addition to frostbite, other physiological reactions to cold may be experienced as well. Trench 
foot, for example, may result from prolonged exposure to low temperatures near, though possibly 
above, freezing. Walking on the foot is very painful. In very severe cases, the flesh dies and the foot 
may have to be amputated. Immersion foot is very similar although it is less severe. Although ampu
tation is unusual, some mobility of the limb is lost 

Blisters may occur around the lips, nostrils and eyelids. 

Chilblain (Pernio). Chiblain (Pernio) which is an inflammation of the hands and feet caused by 
exposure to cold and moisture, is characterized by a recurrent localized itching, swelling, and painful 
inflammation on the fmgers, toes, or ears, produced by mild frostbite. Such a sequence produces 
severe spasms, accompanied by pain. 

Hypothermia. Hypothermia occurs when the body loses heat faster than it can produce it. The 
initial reaction involves the constriction of blood vessels in the hands and feet in an attempt to con
serve the heat. After the initial reaction, involuntary shivering begins in an attempt to produce more 
heat. 
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Temperature is only a relative factor in cases of hypothermia. Cases of exposure have occurred in 
temperatures well above freezing. Humidity is another important factor. Moisture on the skin and 
clothing will allow body heat to escape many times faster than when the skin and clothing are dry. 

Hypothermia occurs when the body's core temperature drops below 96°F. When this happens, the 
affected person becomes exhausted. He may begin to behave irrationally. move more slowly, stumble, 
and fall. The speech becomes weak and slurred. If these preliminary symptoms are allowed to pass 
untreated, stupor, collapse, and unconsciousness occur, possibly ending in death. 

Recommendations to reduce effects of cold exposure: 
• Stay dry. When the temperature drops below 40oP, change perspiration soaked clothes 

frequently. When clothes get wet, they lose about 90% of their insulating value. 
• 

• 

• 
• 

Beware of the wind. A slight breeze carries heat away from bare skin much faster than still 
air. Wind drives cold air under and through clothing. Wind refrigerates wet clothes. Wind 
multiplies the problems of staying dry. 
Understand cold. Most hypothermia cases develop in temperatures between 300 P and SO°F. 
Cold water running down the neck and legs or cold water held against the body by sopping 
clothes causes hypothermia. 
rv1ake adequate dry, warm shelter availabie. 
Provide warm drinks. 

Never ignore shivering. Persistent shivering is a clear warning that a person is on the verge of hypo
thermia. Allow for the fact that exposure greatly reduces normal endurance. Physical activity may be 
the only factor preventing hypothermia. 
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RECEIPT AND UNDERSTANDING OF 

RESPIRATORY PROTECTION PROGRAM 
WRITfEN STANDARD OPERA TING PROCEDURES 

I, , have read the EnSafe Respiratory Protection 

9/92 

Program Written Standard Operating Procedures. In doing so, I understand its contents and, hereby, 
agree to abide by the policies and procedures contained within. Furthennore, I understand that 
failure to comply with those policies and procedures and all other established safety policies and 
procedures may result in disciplinary action up to and including tennination of employment. 

Signature ______________ Date ______ _ 
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Respiratory Protection Program 
Written Standard Operating Procedures 
Environmental and Safety Designs, Inc. (EnSafe) 

1.0 Policy Statement 
It is the policy of EnSafe to provide its employees with a safe and healthful working environment 
This is accomplished as far as feasible with accepted engineering controls and administrative controls. 
Where these methods are not feasible, respiratory protection is provided at no cost to t..l)e employees 
to reduce employee exposure to harmful airborne particulates andlor gases and vapors to concentra
tions which are predictably noninjurious to most individuals according to standards established by 
regulatory andlor professional organizations. 

En Safe' s management has made a commitment to establish and maintain a respiratory protection 
program consistent with the goal of protecting our employees. It is, therefore, EnSafe's policy that 
all employees, when using respirators in the workplace or administrating the respiratory protection 
program, will adhere to the letter and intent of this written standard operating procedure. 

2.0 Program Administration 
The following individual has total and complete responsibility for the administration of the respiratory 
protection program: 

Richard C. Barlow 
Manager Health and Safety Services 

This individual has the authority to act on any and all matters relating to the operation and administra
tion of the respiratory protection program, and all employees will cooperate to the fullest extent. 

3.0 Medical Evaluation 
EnSafe initially, and periodically thereafter, makes an individual determination on each employee 
required to wear respiratory protection as part of his or her duties as to whether that employee can 
wear the required respirator without undue physical or psychological risk. 

EnSafe does not allow any employee to wear a particular type of respirator if, in the opinion of a 
licensed physician, the employee might suffer undue physical or psychological harm due to wearing 
the respirator. 
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The following licensed physician detennines the capability of each respirator wearer to physically and 
psychologically perfonn his or her nonnal work duties while wearing a respirator: 

Charles W. Munn, M.D. 
Bartlett Internal Medicine Group, P.C. 

6385 Stage Road, Suite B 
Bartlett, Tennessee 38134 

(901) 373-7100 

Attached as Appendix A are the detenninations which are made. A detennination is made initially 
upon employment, or change into a job classification requiring respiratory protection, and every 
twelve (12) months thereafter, with the following exceptions: 

• 

• 

• 

• 

An examination will be done when an employee tenninates employment. The Company 
Doctor will be consulted for the contents of the exam. The exception to this is when the 
employee has had an exam within the previous six (6) months or there has been no site work 
since the time of the last medical examination. 
After any job-related injury or illness, there will be a medical examination to detennine 
fiuJess for duty Of for the need of any job restrictions. The tvlanager Health and Safety 
Services will review the results of this back-to-work examination with the Company Doctor 
prior to releasing the employee for work. 
After any non-job-related injury requiring medical attention that causes the employee to miss 
three (3) or more days of work. The Manager Health and Safety Services will review the 
results of this back-to-work examination with the Company Doctor prior to releasing the 
employee for work. 
Biological and medical monitoring for specific exposures will be done whenever warranted. 
This monitoring will be used to assess the adequacy of personal protective measures and 
work practices. 

Copies of the medical evaluation on each respirator wearer are kept in the employee's medical file. 

4.0 Use of Approved Respirators 
Only those respirators jointly approved by the National Institute for Occupational Safety and Health 
(NIOSH) and the Mine Safety and Health Administration (MSHA) are purchased by EnSafe and used 
by its employees. 

Employees are not allowed to purchase their own respirators and use them in any area controlled by 
EnSafe. 
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5.0 Hazard Evaluation for Respirator Selection 

5.1 Hazard Evaluation 
Selection of the proper respirator(s) to be used in any location or operation under the control of 
EnSafe is made only after a determination has been made as to the real andlor potential exposure of 
EnSafe's employees to harmful concentrations of contaminants in the workplace atmosphere. 

This determination is under the direction of the following individual: 

Richard C. Barlow 

The determination is performed prior to commencing any routine or nooroutine task requiring respira
tory protection. Periodically thereafter, but not less than every three (3) months, a review of the real 
andlor potential exposures is made to determine if respiratory protection continues to be required, 
and if so, if the previously chosen respirators still provide adequate protection. 

Records of all hazard evaluations are on file at: 

5.2 Respirator Selection 

Environmental and Safety Designs, Inc. 
5724 Summer Trees Drive 

Memphis, Tennessee 38134 

Respirators are selected on the basis of the hazards to which the employees are exposed, as deter
mined by periodic evaluations of workplace environmental conditions. Documentation of respirator 
selection is in Appendix C and is on file at: 

Environmental and Safety Designs, Inc. 
5724 Summer Trees Drive 

Memphis, Tennessee 38134 

Respirators, appropriate to the hazard. are used only in those locations andlor job functions indicated. 
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6.0 Respirator Fitting and Training 

6.1 Respirator Fitting 
No employee is allowed to wear a respirator in a work situation until he or she has demonstrated that 
an acceptable fit can be obtained. This is done by utilizing the procedures set forth in Appendices B. 
C, and D. Subsequently. the employee wears only the same type of respirator with which he or she 
has been fitted. 

Respirator fitting is done initially upon employment of all new employees whose work will require the 
use of respirators. or where an employee changes into a job classification which requires respirator 
protection. Refitting is done at least every twelve (12) months thereafter. 

Individual fitting records are kept on each individual. and may be found as part of personnel file at: 

Environmental and Safety Designs, Inc. 
5724 Summer Trees Drive 
Memphis, Tennessee 38134 

No attempt is made to fit a respirator on an employee who has facial hair which comes between the 
sealing periphery of the facepiece and the face. or if facial hair interferes with normal functioning of 
the exhalation valve of the respirator. 

6.2 Respirator Training 
Training of respirator wearers in the use, field maintenance. capabilities, and limitations of respirators 
is given initially upon employment to all new employees whose work will require the use of respira
tors. or where an employee changes into a job classification which requires respiratory protection. 
Retraining is given at least every twelve (12) months thereafter. 

No employee is allowed to wear a respirator in a work situation until he or she has been trained. 

Outlines of the training courses are presented in Appendix D. Records of the training given each 
employee are included in the personnel file that may be found at the following location: 

Environmental and Safety Designs, Inc. 
5724 Summer Trees Drive 

!\1emphis. Tennessee 38134 
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7.0 Facial Hair, Eye and Face Protection, and Corrective Lenses 

7.1 Facial Hair 
No employee is allowed to wear a respirator in the workplace for either routine or nonroutine work if 
he has facial hair which comes between the sealing periphery of the face piece and the face, or if facial 
hair interferes with the normal functioning of the exhalation valve of the facepiece. 

7.2 Eye and Face Protection 
Goggles, a face shield, or a welder's helmet may be worn with a respirator, provided that the device 
does not interfere with the normal positioning of the respirator on the face. 

7.3 Corrective Lenses 
Corrective lenses (or safety glasses) may be worn with a half mask or quarter mask facepiece, pro
vided that the glasses do not interfere with the normal positioning of the respirator on the face. 

Corrective glasses with temple bars are not allowed to be worn with full facepiece respirators. If 
corrective glasses are needed to perform normal work functions, EnSafe, at no cost to the employee, 
provides corrective glasses inside the full facepiece which do not interfere with the seal of the respira
tor. 

The wearing of contact lenses is not allowed. 

8.0 Issuance of Respirators 
Respiratory protective devices are issued by the following persons at Environmental Safety and 
Designs, Inc.: 

Phillip Coop 
Richard C. Barlow 
John H. Borowski 

Only the above persons are permitted to issue respirators. Respirators are issued only to those 
employees who have been fit tested. Only a respirator on which an employee has been currently fitted 
and trained may be used by that employee. 
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9.0 Respirator Inspection and Maintenance 

9.1 Inspection 
Prior to each donning of a respirator, the wearer must inspect the device for defects according to the 
training received. No respirator may be worn with a known defect If found defective during inspec
tion, the respirator must be returned to the following individual: 

Richard C. Barlow 
Manager Health and Safety Services 

During clea..ning and maintenarlce, all respirators will be inspected for defects a!ld worn or deterio
rated parts will be replaced prior to reuse. No respirator with a known defect may be reissued for 
use. No attempt will be made to make repairs on any respirator beyond those repairs recommended 
by the manufacturer. 

9.2 Maintenance 
All respirators in routine use will be cleaned and sanitized on a periodic basis. Respirators used non
routinely will be cleaned and sanitized after each use, and filters and cartridges replaced. Detailed 
written maintenance procedures are presented in Appendix E. 

10.0 Responsible Persons During Respirator Use 

10.1 Supervisors 
It is the responsibility of the following individuals to supervise the use of respirators and to ensure 
that respirators are used when they are required and in the manner in which the wearers have been 
trained. Those individuals are responsible to the Manager Health and Safety Services in all matters 
relating to respirator use. 

Site Manager 
Site Health and Safety Officer 

10.2 Respirator Wearers 
It is the responsibility of each respirator wearer to wear his or her respirator when and where it is 
required, and in the manner in which trained. It is the responsibility of each respirator wearer to 
ensure that the respirator is fully functional at all times, and to report any malfunction of the respira
tor to the appropriate supervisor. 
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It is the responsibility of each respirator wearer to guard against mechanical damage to the respirator. 
and to ensure that. when worn intermittently. the respirator is kept in a clean and sanitary condition 
between wearings. 

It is the responsibility of each respirator wearer to ensure that. if the respirator is maintained by the 
wearer. that the respirator is cleaned and maintained as instructed. Otherwise. each respirator wearer 
returns the respirator for cleaning and maintenance as instructed. 

11.0 Emergency Use Respirators (Self-Contained Breathing Apparatus) 

11.1 Use 
No employee is allowed to use a self-contained breathing apparatus (SCBA) during an emergency 
unless he or she is: 
• Currently trained in its operation and use 
• Currently medically qualified to wear the device 

11.2 Training 
Prior to being allowed to use a SCBA during an emergency. each employee who may be required to 
use SCBAs must undergo initial training specific to the device. Retraining must be given not less 
often than every twelve (12) months. 

Appendix F presents the outline of the SCBA training program. 

11.3 Medical Qualifications 
No employee is allowed to use a SeBA during an emergency unless he or she is currently medically 
qualified to do so. A determination of the individual's capability of using the device must be made 
initially and not less than every twelve (12) months thereafter. 

Copies of the medical evaluation for SCBA use of each wearer are kept in the employee's medical 
file. 

11.4 Inspection 
SCBi~..s must be inspected monL'l1y, using u1e marmfacturer's reconlnlenuations. Records of me 
results of these inspections are in Appendix F. 

Any unit found defective during an inspection will be removed from service until the defects are 
corrected. 
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11.5 Maintenance 
SCBAs are maintained according to the manufacturer's instructions. No attempt will be made to 
make repairs beyond these instructions. Periodically, as recommended by the manufacturer, each 
SCBA will be removed from service and sent to the manufacturer's factory or an authorized service 
station for overhaul and calibration. 

Compressed air cylinders must be hydrostatically tested according to the SCBA manufacturer's 
recommendations, and also the regulations of the Department of Transportation. Cylinders on which 
the hydrostatic testing date has lapsed must be removed from service until tested. 

Records on each SCBA are in Appendix F. 

12.0 Program Evaluation 
A periodic review and evaluation of the respirator program will be made not less than every twelve 
(12) months. A written report must be made of each evaluation. For each deficiency noted in the 
evaluation, a written response must be prepared affirming or denying the deficiency, and the action 
taken to correct the deficiency if affirmed. 

Copies of the written evaluations and the responses are in Appendix G. 
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FormA 

Medical Evaluation 

Company: ________________________________________________________ __ 

To: __________________ __ M.D'!O.D. ____________________________ __ 

Employee: ______________________________ _ 

Ident No.: ________________________________ _ 

This employee will be required to wear respiratory protective devices as part of his/her normal work 
activities. This company is required to abide by regulations concerning use of respiratory protective 
devices which have been established by the United States Department of Energy and/or the United 
States Occupation Safety and Health Administration of the United States Department of Labor. Both 
of these agencies require or recommend that a periodic medical evaluation be made of the employee's 
physical ability to perform the work while using the required respiratory equipment 

To meet the letter and intent of the pertinent requirements, this company requests that you make a 
professional determination of the above employee's capability of wearing respiratory protective 
equipment. To assist you in the determination, listed below is a summary of the conditions under 
which respiratory protection will be used. 

I. The employee will potentially be exposed to the following airborne contaminants: 

a. ______________________________________________________ ___ 

b. ______________________________________________ _ 

c. __________________________________________________________ _ 

d. ________________________________________________ _ 

2. The respiratory protective device will be worn approximately ____ hours per day, 
____ days per week. 
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3. Air-purifying respiratory protective device(s) will be of the following types, and may impose 
the resistances listed during inhalation: 

Type of Respirator 
CJ Disposable Dust Mask 
CJ Quarter or Half Mask, or Full Facepiece 

Inhalation Resistance (mm H1Q) 
12-15 
30-85 

4. The employee will CJ / will not CJ be required to wear a self-contained breathing apparatus 
(SCBA) weighing up to 35 pounds. 
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Physician's Certification 

I have examined the individual named above and certify that the following is true, in my professional 
opinion, pursuant to the above-named individual wearing respiratory protective equipment as a part 
of his or her work activities. 

o The individual exhibited no physical conditions which may cause difficulty in wearing any type 
of respiratory protective device. 

The individual exhibited no physical conditions which may cause difficulty in wearing any type 
of respiratory protective device, ot.'ler than a self-contained breatliL'1g apparatus (SeBA) 
weighing up to 35 pounds. 

o The individual exhibited one or more physical conditions which may cause difficulty in wear
ing a respiratory protective device which creates a negative pressure inside the facepiece upon 
inhalation, and therefore consideration should be given by the employer to restricting this 
individual to wearing only positive pressure devices. 

o The individual exhibited one or more physical conditions which could be aggravated by 
wearing a self-contained breathing apparatus (SCBA) weighing up to 35 pounds, or physical 
injury could result by wearing same. 

O. Because of poor uncorrected vision, the employee should not be allowed to wear a full 
facepiece respirator unless it has corrective lenses installed. 

Because of one or more physical conditions, the individual should not be allowed to wear any 
type of respiratory protective device. 

(Signed) ________ M.D.lO.D. 
(Date) ________ _ 

************** 

Additional Comments 
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Recommendations to Examinint: Physician 

It is recommended by the American National Standards Institute standard Z88.2-1980, "Practices for 
Respiratory Protection," that a physician should consider the following when making a determination 
of the ability of an individual to wear a respirator. You may wish to consider evidence of the follow
ing conditions in your examination: 

1. Emphysema 
2. Chronic obstructive pulmonary disease 
3. Bronchial asthma 
4. X-Ray Evidence of pneumoconiosis 
5. Evidence of reduced pulmonary function 
6. Coronary artery disease or cerebral blood vessel disease 
7. Severe or progressive hypertension 
8. Epilepsy, grand mal or petit mal 
9. Anemia, perricious 
10. Diabetes, insipidus or mellitus 
11. Punctured eardrum 
12. Pneumomediastinum gap 
13. Communication of sinus through upper jaw to oral cavity 
14. Breathing difficulty when wearing a respirator 
15. Claustrophobia or anxiety when wearing a respirator 

To assist you in making these detenninations, the American National Standards Institute standard 
Z88.6-1982, "Physical Qualifications for Respirator Use," includes a medical questionnaire which 
may be useful in obtaining pertinent infonnation from the employee. 

In addition, we request that you make a detennination of the following: 

I. If the employee will be required to wear a SCBA, can he or she carry the maximum of 35 
pounds with safety? 

2. Is the employee's vision sufficiently good to allow wearing a full face piece respirator with
out the installation of corrective lenses inside the facepiece? 

If a pulmonary function test is perfonned as part of your evaluation, you may \-vant to consider the 
following criteria, taken from ANSI Z88.6-1982 in considering restrictions on the use of respirators: 

Less than 80% of predicted 
Less than 70% of predicted 
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If the employee is required to perform heavy or streanuous exercise while wearing a respirator, it is 
suggested that an additional determination be made of the 15-second MVV. A suggested criterium 
may be found in ANSI Z88.6-1982. 
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Hazard Evaluation 

Date: ________ _ 

Location: ______________________________________________ _ 

Operation or Activity: ___________________________________________ _ 

Personal Sample 0 or Area Sample 0 

Location of Area Sampler or Name of Person Sampled: _________________ _ 

Contaminant(s) Sampled: _________________________ _ 

Sampling Method and Equipment Used: ______________________ _ 

Brand of Sampler: __________ _ Model No: ___________ _ 
Serial Number: __________ ~~_ C;:Ilibration Date: _________ _ 

AnalyticaiMethod: ________________________________ __ 
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Sampling Results 

Sample Sampling Time Flow Rate Total TWA TWA Exposure 
Number On Off (Ipm) Volume (I) Exposure (8 hour) 

Respirator(s) Chosen: 

Braiid ___________ _ Mode! ______ ~~~ __ _ 

Brand ___________ _ Model ___________ _ 

Brand Model ___________ _ 
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Contaminant Characteristics 

Daw: ______________________ __ 

Location or Area: ______________________________________________________ __ 

Operation or Activity: ____________________________________________________ _ 

***************** 

Material Identification 

Material A Material B 

1. Mawrials: 

a. Chemical Name 

b. Trade Name 

c. Formula 

d. Vapor Pressure 
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Permissible Exposure Limits 

Material A Material B 

2. Pennissible Time-Weighted Average (TWA) Exposure Limits: 

a. ACGIH 

b. OSHA 

c. Other 

3. Pennissible Short-Tenn Exposure Limits: 

a. ACGIH 

b. OSHA 

c. Other 

4. Pennissible Time-Weighted Average (TWA) Exposure Limit of Mixture Based on Air Sam-
pling Data: ______ _ 

Toxicolol:ical Information 

Material A Material B 
Yes No Yes No 

5. Known or Suspected 
Carcinogen 0 0 0 0 

6. Known or Suspected 
Teratogen 0 0 0 0 

7. Known or Suspected 
Mutagen 0 0 0 0 

8. Adsorbed by Skin 0 0 0 0 
9. Eye Irriiant n n 0 0 ... ... 
10. IDLH Concentration 
II. Lowest Concentration 

Where Irritation Occurs 
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12. Upper Limit (v/o) 

13. Lower Limit (v/o) 

14. Form 

15. If Gas or Vapor, what type? 

16. Type of Exposure 

17. Maximum Expected 
Concentration 

18. Duration of Exposure to 
Maximum Concentration 

19. Frequency of Exposure 
per 8 hours 

20. Minimum Separation Between 
J:;"vnnC'11 ro.C' .... ,,,p'-' ............ ., 

21. Possibility of Oxygen Deficiency 

Respiratory Protection Program 
Written Standard Operating Procedures 

Flammability 

Material A Material B 

Material A Material B 

Solid CJ Solid CJ 
Gas or Vapor CJ Gas or Vapor CJ 
Liquid D T ;r1lltrl n 

~"":1"'''U .... 

Organic Vapor CJ Organic Vapor CJ 
Acid CJ Acid CJ 
Other CJ Other CJ 

Continuous CJ Continuous CJ 
Intermittent CJ Intermittent CJ 

Yes CJ No CJ Yes CJ No CJ 
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Respirator Wearer Activity 

22. Usual Activity Sedentary 0 Mobile 0 

23. Estimated Time to Escape (Minutes) ___ _ 

24. Routine Use Respirator(s) 
Suitable for Escape Sedentary 0 

Moderate 0 
Mobile 0 
Heavy 0 

Respirator Use in Emergencies 

25. Possibility of IDLH Atmosphere? Yes 0 

26. Estimated Time to Escape (Minutes) ___ _ 

27. 

28. 

Routine Use Respirator(s) 
Suitable for Escape 

Reentry Required use of SCBA's? 

29. Location of SCBA's for Reentry: 

Yes 0 

Yes 0 

No 0 

No 0 

No 0 

9/92 

1. ______________________________________________ _ 

2. ______________________________________________ _ 

************ 

Additional Details 

30.---------------------------------------------------
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Respirator Selection Records 

Respirator Selection 
1. The employee shall be allowed to select the most comfortable respirator from an array of 

various sizes and manufacturers. 

9/92 

2. The selection process shall be conducted in a room separate from the fit test chamber to 
prevent odor fatigue. Prior to the selection process, the test subject shall be shown how to 
put on a respirator, how it should be positioned on the face, how to set strap tension, and how 
to assess a "comfortable respirator." A mirror shall be available to assist the subject in evalu-
ating tlte fit a...~d positioning of the respirator. TI..is may not constitute his fonnal traip..ing on 
respirator use, only a review. 

3. The employee should understand that he is being asked to select the respirator which provides 
the most comfortable fit for him. Each respirator represents a different size and shape and, if 
fit properly, will provide adequate protection. 

4. The employee holds each facepiece up to his face and eliminates those which are obviously 
not giving a comfortable fit. Normally, selection will begin with a half-mask and if a fit cannot 
be found here, the subject will be asked to go to the full facepiece respirators. (A small 
percentage of users will not be able to wear any half-mask.) 

5. The more comfortable face pieces are recorded; the most comfortable mask is donned and 
worn at least five minutes to assess comfort. Assistance in assessing comfort can be given by 
discussing the points in 6. below. If the employee is not familiar with using a particular 
respirator, he shall be directed to don the mask several times and to adjust the straps each 
time, so that he becomes adept at setting proper tension on the straps. 

6. Assessment of comfort shall include reviewing the following points with the employee: 
o Chin properly placed 
o Positioning of mask on nose 
o Strap tension 
o Fit across nose bridge 
o Room for safety glasses 
o Distance from nose to chin 
o Room to talk 
o Tendency to slip 
o Cheeks fJIled out 
o Self-observation in mirror 
o Adequate time for assessment 
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7. The employee shall conduct the conventional negative- and positive-pressure fit checks (e.g., 
see ANSI Z88.2-1980). Before conducting the negative- or positive-pressure checks, the 
subject shall be told to "seat" his mask by rapidly moving the head side-to-side and up and 
down, taking a few deep breaths. 

8. The employee is now ready for fit testing. 

9. After passing the fit test, the employee shall be questioned again regarding the comfort of the 
respirator. If it has become uncomfortable, another model of respirator shall be tried. 

10. The employee shall be given the opportunity to select a different facepiece a...~d be retested if 
during the first two weeks of on-the-job wear the chosen facepiece becomes unacceptably 
uncomfortable. 
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Respirator Training Outlines 

I. Training of Supervisors - A supervisor-that is, a person who has the responsibility of 
overseeing the work activities of one or more persons who must wear respirators-shall be 
given training to ensure the proper use of respirators. Supervisor training shall include the 
following subjects: 

I. The basic respiratory-protection practices. 

2. The nature and extent of respiratory hazards to which persons under his supervision may 
be exposed. 

3. The principles and criteria of selecting respirators. 

4. The training of respirator wearers. 

5. The issuance of respirators. 

6. The inspection of respirators. 

7. The use of respirators, including monitoring of use. 

8. The maintenance and storage of respirators. 

9. The regulations concerning respirator use. 

II. Training of Person Issuing Respirators - A person assigned the task of issuing respirators 
to persons who must wear respirators for protection against harmful atmospheres shall be 
trained to ensure that the correct respirator is issued for each application. 

III. Training of Respirator Wearers - The minimum training of each respirator wearer shall 
include the following elements: 

1. The reasons for the need of respiratory protection. 

2. The nature, extent, and effects of respiratory hazards to which the person may be ex
posed. 
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3. An explanation of why engineering controls are not being applied or are not adequate and 
of what effort is being made to reduce or eliminate the need for respirators. 

4. An explanation of why a particular type of respirator has been selected for a specific 
respiratory hazard. 

5. An explanation of the operation. and the capabilities and limitations. of the respirator 
selected. 

6. Instruction in inspecting. donning. checking the fit of. and wearing the respirator. 

7. An opportunity for each respirator wearer to handle the respirator. learn how to don and 
wear it properly. check its seals. wear it in a safe atmosphere. and wear it in a test atmo
sphere. 

8. An explanation of how maintenance and storage of the respirator is carried out. 

9. Instructions in how io recognize and cope with emergency situations. 

10. Instructions as needed for special respirator use. 

11. Regulations concerning respirator use. 

IV. Each respirator wearer shall be retrained annually. 
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Fit· Testing Procedures 

I. Qualitative Fit-Testing Protocol for Isoamyl Acetate (GasesNapors) 

A. Odor Threshold Screening 

1. Three I-liter glass jars with metal lids (i.e., Mason or Ball Jars) are required. 

2. Odor-free water (e.g., distilled or spring water) at approximately 2SOC shall be used for 
the solutions. 

3. The isoamyl acetate [IAA (also known as isopentyl acetate)] stock solution is prepared by 
adding I cc of pure IAA to 800 cc of odor-free water in a I-liter jar and shaking for 30 
seconds. This solution shall be prepared new at least weekly. 

4. The screening test shall be conducted in a room separate from the room used for actual fit 
testing. The two rooms shall be well ventilated but may not be connected to the same 

. l' .• . reCITCUlatlng Ventllation system. 

5. The odor test solutions are prepared in a second jar by placing 0.4 cc of the stock solution 
into 500 cc of odor free water using a clean dropper or pipette. Shake for 30 seconds and 
allow to stand for two or three minutes so that the IAA concentration above the liquid 
may reach equilibrium. This solution may be used for only one day. 

6. A test blank is prepared in a third jar by adding 500 cc of odor free water. 

7. The odor test and test blank jars shall be labeled I and 2 for jar identification. If the labels 
are put on the lids they can be periodically dried off and switched to prevent people from 

8. The following instructions shall be typed on a card and placed on the table in front of the 
two test jars (i.e., I and 2): 

"The purpose of this test is to determine if you can smell banana oil at a low concentra
tion. The two bottles in front of you contain water. One of these bottles also contains a 
small amount of banana oil. Be sure the covers are on tight, then shake each bottle for 
two seconds. Unscrew the lid of each bottle, one at a time, and sniff at the mouth of the 
bottle. Indicate to the test conductor which bottle contains banana oil." 

9. The mixtures used in the IAA odor detection test shall be prepared in an area separate 
from where the test is performed to prevent olfactory fatigue in the subject. 
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10. If the test subject is unable to correctly identify the jar containing the odor test solution. 
the IAA qualitative fit test may not be used. 

11. If the test subject correctly identifies the jar containing the odor test solution he may 
proceed to respirator selection and fit testing. 

B. Fit Test 

1. The fit test chamber shall be substantially similar to a clear 55 gallon drum liner suspended 
inverted over a 2-foot diameter frame. so that the top of the chamber is about 6 inches 
above the test subject's head. The inside top center of the chamber shall have a small 
hook attached. 

2. Each respirator used for the fitting and fit testing shall be equipped with organic vapor 
cartridges or offer protection against organic vapors. The cartridges or masks shall be 
changed at least weekly. 

3. After selecting. donning. and properiy adjusting a respirator himself. the test subject shall 
wear it to the fit testing room. This room shall be separate from the room used for odor 
threshold screening and respirator selection. and shall be well ventilated. as by an exhaust 
fan or lab hook. to prevent general room contamination. 

4. A copy of the following test exercises and "Rainbow (or equally effective) Passage" shall 
be taped to the inside of the test chamber. (Approximately one minute for each test.) 
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Test Exercises 
a. Normal breathing. 
b. Keep breathing. Be certain breaths are deep and regular. 
c. Turning head from side-to-side. Be certain movement is com

plete. Alert the test subject not to bump the respirator on the 
shoulders. Have the test subject inhale when his head is at ei
ther side. 

d. Nodding head up-and-down. Be certain motions are complete 
and made about every second. Alert the test subject not to bump 
the respirator on the chest. Have the test subject inhale when his 
head is in the fully upright position. 

e. Talking. Talk aloud and slowly for several minutes. The following 
paragraph is called the "Rainbow Passage." Reading it will result 
in a wide range of facial movements, and thus be useful to satisfy 
this requirement. Alternative passages which serve the same 

f. Normal breathing. 

Rainbow Passage: 
"When the sunlight strikes raindrops in the air, they 
act like a prism and form a rainbow. The rainbow is 
a division of white light into many beautiful colors. 
These take the shape of a long round arch, with its 
path high above, and its two ends apparently be
yond the horizon. There is, according to legend, a 
boiling pot of gold at one end. People look, but no 
one ever finds it. When a man looks for something 
beyond his reach, his friends say he is looking for 
the pot of gold at the end of the rsinbo\A/." 
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5. Each test subject shall wear his respirator for at least 10 minutes before starting the fit 
test. 

6. Upon entering the test chamber, the test subject shall be given a 6-inch by 5-inch piece of 
paper towel or other porous absorbent single-ply material, folded in half and wetted with 
three-quarters of one cc of pure IAA. The test subject shall hang the wet towel on the 
hook at the top of the chamber. 

7. Allow two minutes for the IAA test concentration to be reached before starting the fit -test 
exercises. This would be an appropriate time to talk with the test subject to explain the fit 
test, the importance of his cooperation, the purpose for the head exercises, or to demon
strate some of the exercises. 

8. If at any time during the test the subject detects the banana-like odor of IAA, he shall 
quickly exit from the test chamber and leave the test area to avoid olfactory fatigue. 

9. Upon returning to the selection room the subject shall remove the respirator, repeat the 
odor sensitivity test, select and put on another respirator, return to the test chamber, etc. 
The process continUeS until a respirator that fits well has been found. Should the odor 
sensitivity test be failed, the subject shall wait about 5 minutes before retesting. Odor 
sensitivity will usually have returned by this time. 

10. If a person cannot be fitled with half-mask respirators, include full facepiece models in the 
selection process. When a respirator is found that passes the test, its efficiency shall be 
demonstrated for the subject by having him break the face seal and take a breath before 
exiting the chamber. 

11. When the test subject leaves the chamber he shall remove the saturated towel, returning it 
to the test conductor. To keep the area from being contaminated, the used towels shall be 
kept i.tl a self-sealing bag. There is no significaiit IAA concentration buildup in the test 
chamber from subsequent tests. 
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II. Qualitative Fit-Testing Protocol for Irritant Smoke (Particulates) 

A. Respirator Selection 

The same respirators that were successfully used in the isoamyl acetate test will be used for 
the irritant smoke test. except that the respirator will be equipped with NIOSH approved 
cartridges for particulates. 

B. Fit Test 

1. The test subject shall be allowed to smell a weak concentration of irritant smoke to 
familiarize himself with the characteristic odor. 

2. After selecting. donning. and properly adjusting a respirator himself. the test subject shall 
wear it to the fit testing room. This room shall be separate from the room used for odor 
threshold screening and respirator selection. and shall be well ventilated. as by an exhaust 
fan or lab hook. to prevent general room contamination. 

3. The test conductor shall review this protocol with the test subject before testing. 

4. Break both ends of a ventilation smoke tube containing stannic oxychloride. such as the 
MSA Part No. 5645. or equivalent. Attach the other end of the smoke tube to a low 
pressure air pump set to deliver 200 milliliters per minute. 

5. Advise the test subject that the smoke can be irritating to the eyes and instruct him to 
keep his eyes closed while the test is performed. 

6. The test conductor shall direct the stream of irritant smoke from the tube towards the face 
seal area of the test subject. He shaH begin at ieast i2 inches from the facepiece and 
gradually move to within one inch, moving around the whole perimeter of the mask. 

7. The following exercises shall be performed while the respirator seal is being challenged 
by the smoke. Each shall be performed for one minute. 
a. Normal breathing. 
b. Deep breathing. 
c. Turning head from side-t~-side. Be certain movement is complete. Alert the test 

subject not to bump the respirator on the shoulders. Have the test subject inhale 
when his head is at either side. 
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Nodding head up and down. Be certain motions are complete. Alert the test 
subject not to bump the respirator on the chest. Have the test subject inhale when 
his head is in the fully up position. 
Talking - slowly and distinctly, count backwards from 100. 
Normal breathing. 

8. If the irritant smoke produces an involuntary reaction (cough) by the test subject, the test 
conductor shall stop the test. In this case the tested respirator is rejected and another 
respirator shall be selected. 

9. Each test subject passing the smoke test without evidence of a response shall be given a 
sensitivity check of the smoke from the same tube to determine whether he reacts to the 
smoke. Failure to evoke a response shall void the fit test. 

10. Steps 84 and B9 of this protocol shall be performed in a location with exhaust ventilation 
sufficient to prevent general contamination of the testing area by the test agents (lAA, 
irritant smoke). 
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FonnF Respirator Fittin&: Record 

Fitting Test Codes 

Qualitative Quantitative 
1. Isoamyl Acetate (IAA) 5. Oil Mist 
2. Irritant Smoke 6. Sodium Chloride 
3. Saccharin 7. Other (Describe) 
4. Other (Describe) 

Employee's Name: __________________________ _ 

Employee's Identification Code: _____________________ _ 

Test D.."r- ... 10\ 
I Q.;:J;;I \ r J 

Date Code Fitter's Initials or Fail (F) Respirator Manufacturer Respirator Size 

Notes: 
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Respirator Maintenance Procedures 

I. Cleaning and Disinfection of Respirators 

Routinely used respirators will be cleaned and disinfected as frequently as necessary to 
insure that proper protection is provided. The following procedures will be utilized in the 
event the manufacturer's procedures are unavailable: 

1. Remove all cartridges (canisters) and filters plus gaskets and seals not affixed to their 
seats. 

2. Loosen harness adjustment straps. 

3. Remove exhalation valve cover. 

4. Remove exhalation valve and inhalation valves. 

5. Wash facepiece in cleaner/sanitizer powder with warm water, preferably at 120°F to 
i40°F. Wash components separately from face mask, as necessary. Heavy soil may be 
removed from surfaces with a hand brush. 

6. Remove all parts from wash water and rinse twice in clean warm water. 

7. Allow parts to air dry in a designated clean area. 

8. Wipe facepieces, valves, and seats with a damp lint-free cloth to remove any remaining 
soap or other foreign materials. 

9. Reassemble respirator. 

II. Storage of Respirator 

Respirators will be stored in a designated location that protects them from dust, sunlight, 
heat, extreme cold, excessive moisture or damaging chemicals. Do not store respirator with 
adjustment straps over the front of the facepiece. 
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m. Cleaning and Disinfection of Self· Contained Breathing Apparatus 

1. SCBA units must be cleaned and sanitized after each day's use. After decontamination, 
sponge off and wipe down the tank, backpack harness, and regulator. Avoid getting 
cleaning solutions in the regulator, i.e., do not dunk, soak, hose off, etc. 

2. Detach breathing hose from facemask. Wash each in a bucket of water and sanitizer 
solution. It is not usually necessary to disassemble the facemask. Rinse with warm 
water. 

3. Allow breathing hose and facemask to air dry in a designated area. 

4. Reassemble respirator. 

IV. Storage of SCBA 

1. Cylinder is refilled as necessary and unit is cleaned and inspected. 

2. Cylinder valve is closed. 

3. High-pressure hose connector is tight on cylinder. 

4. Pressure is bled off high-pressure hose and regulator. 

5. Bypass valve is closed. 

6. Mainline valve is closed. 

7. All harness straps are loosened and laid straight. 

8. Facepiece is properly stored to protect against dust, sunlight, heat, extreme cold, exces
sive moisture, and damaging chemicals. Do not store respirator with adjustment straps 
over lens face piece. 

9. Units must be stored in a designated area. 
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Appendix F 

Emergency Respirator Training Outline ..................................................... . 
Emergency Respirator Maintenance Procedures ....................................... . 
Emergency Respirator Inspection Records ................................................ . 
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Evaluation of Respirator Program Effectiveness ..................................... 42 
(EnSafe does not have any Emergency Respirators.) 
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Evaluation of Respirator Program Effectiveness 

Periodic evaluation of the effectiveness of the respirator program is essential to ensure that persons 
are being provided with adequate respiratory protection. Improvement of the program and elimina
tion of any deficiencies in the program cannot be carried out unless the program is appraised for 
effectiveness at periodic intervals. The effectiveness of the respirator program shall be evaluated at 
least annually and corrective action shall be taken to correct defects found in the program. 

Wearer acceptance of respirators is an important matter to consider in evaluating the effectiveness of 
the respirator program. Respirator wearers shall be consulted periodically about their acceptance of 
wearing respirators. Numerous factors include: comfoi19 resistance to breaihing, fatigue, interference 
with vision, interference with communications, restriction of movement, interference with job perfor
mance, and confidence in the effectiveness of the respirator to provide adequate protection. 

Frequent inspection of the operation of the respirator program shall be conducted to ensure the 
proper types of respirators are selected, that respirator wearers are trained properly, that the correct 
respirators are issued and used, that respirators are worn properly, that respirators being used are in 
good operating condition, that respirators are inspected and maintained properly, that respirator 
storage is satisfactory, that respiratory hazards are monitored, and that medical and, when necessary, 
bioassay surveillance of respirator wearers is carried out 

Medical and, when necessary, bioassay surveillance of respirator wearers shall be conducted periodi
cally to determine if respirator wearers are being provided with adequate respiratory protection. 
These data, when considered with the results of monitoring respiratory hazards, can serve as an 
indication of the degree of protection provided by the respirators and the effectiveness of the respira
tor program. 

The results of investigating wearer acceptance of respirators, inspecting respirator program operation, 
and appraising protection provided by respirators shall be utilized to evaluate the effectiveness of the 
respirator program. Evidence of excessive exposure of respirator wearers to respiratory hazards shall 
be followed up by investigation to determine why inadequate respiratory protection was provided. 
Action shall be taken to correct any defects found in the respirator program. The fmdings of the 
respirator-program evaluation shall be documented, and this documentation shall list plans to correct 
faults in the program and target dates for the implementation of the plans. 
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RECEIPT AND UNDERSTANDING OF 

HAZARD COMMUNICATIONS PROGRAM 

I, , have read the EnSafe Hazard Communications 
Program. In doing so, I understand its contents and, hereby, agree to abide by the policies and 
procedures contained within. Furthermore, I understand that failure to comply with those policies 
and procedures and all other established safety policies and procedures may result in disciplinary 
action up to and including termination of employment. 

Signature _______________ Date ______ _ 
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Hazard Communications Program 

1.0 Introduction 
This document contains the provisions of the Environmental and Safety Designs, Inc. Hazard Com
munications Program. This program has been designed to ensure the communication of information 
to Environmental and Safety Designs, Inc. (EnSafe) employees on the nature of hazardous chemicals 
that they may encounter while working. The program specifications are intended to ensure compli
ance with the provisions of the "Hazardous Chemical Right-to-Know Law," enacted by the Tennessee 
Legislature in 1986. EnSafe is considered a nonmanufacturing employer as defined by this act 

The program covers all hazardous materials consumed, used, and generated by EnSafe. It is acces
sible for review by all EnSafe employees or designated representatives of the Tennessee Division of 
Occupational Safety and Health through the office of the EnSafe's Health and Safety Officer. 

The EnSafe' s Health and Safety Officer is responsible for establishing and maintaining the Hazard 
Communications Program. 

2.0 Employee Rights 
EnSafe recognizes its responsibility to inform its employees of their rights under the "Hazardous 
Chemical Right-to-Know Law" and has duly relinquished the following information: 
• Every EnSafe employee will receive information regarding the hazardous substances to which 

• 

• 

they may be exposed. This information will be disseminated in the form of verbal and visual 
training, posting of signs, MSDSs, container labeling, and any other appropriate programs. 
Every EnSafe employee may have their representative receive information regarding hazard
ous substances to which that employee may be exposed during employment with EnSafe. 
No employee will be discharged or discriminated against for exercising their rights provided 
under the Tennessee "Hazardous Chemical Right-to-Know Law." 

All EnSafe employees will be informed of their rights under the law through employee training ses
sions and official TOSHA posters. 
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3.0 How to Comply with Tennessee's "Hazardous Chemical 
Right-to-Know Law" 

Not Not 
Completed Completed Applicable 

0 0 0 1. Assign the EnSafe's Heatth and Safety Officer. 

0 0 0 2. Put up TOSHA posters in an area where there is optimum visibility, 
where notices are generally posted. 

0 0 0 3. Check and revise chemical workplace lists. 

0 0 0 4. Add to your chemical workplace lists any chemicals or hazardous 
substances that ara generated in your workplace, i.e., caibon 
monoxide from vehicles, welding fumes, etc. 

0 0 0 5. Retain all Material Safety Data Sheets (MSDSs) for each chemical 
already on file and obtain current MSDSs for all new chemical 
purchases. (Make sure that the MSDS file is complete.) 

0 0 0 6. File MSDSs in an accessible area where employee/representative 
may review w~h ease. 

0 0 0 7. Insure that all containers are proper1y labeled, tagged, or marked 
in some way that indicates their contents and associated hazards. 

0 0 0 8. Implement and maintain Written Hazard Determination and Hazard 
Communication Programs. 

0 0 0 9. Train employees about the hazardous chemicals with which they 
work or may be exposed to in a foreseeable emergency. 

0 0 0 10. Give annual refresher training courses as well as devise a plan to 
train new employees. 

0 0 0 11. Submit workplace chemical list to the Assistant Director of TOSHA 
for hazardous chemicals normally used or stored in excess of 55 
gallons and/or 500 pounds. 

0 0 12. Submit workplace chemical list to the C~y Fire Chief for hazardous 
chemicals normally used or stored in excess of 55 gallons and/or 
500 pounds. 

0 0 0 13. Submit changes which occur in your chemical workplace lists 
annually. 

0 0 0 14. Inform contractors of all hazardous substances that they might 
encounter while working at your facility and offer them review of 
any MSDS that they request. 

0 0 0 15. Keep complete and accurate records of all employee training as 
well as accounts of MSDS review by employees/representatives, 
correspondence with suppliers, TOSHA authorities, and emer-
gency response ieams (fire departmeni). 
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4.0 Posters 
EnSafe has posted adequate notice, at locations where notices are generally posted, informing em
ployees of their rights under the "Hazardous Chemical Right-to-Know Law." 

5.0 Hazard Determination 
In order to determine the hazardous nature of chemicals and other substances at your facility, rely on 
the following references: 
• Existing literature sources. 
• Material Safety Data Sheets (MSDSs) from suppliers or commercial sources. 
• EnSafe does not foresee performing any scientific studies to determine the hazardous nature 

of substances consumed or produced. 

Determining a Hazardous Substance: 
I:l Develop a list of hazardous substances consumed or produced. 
I:l Obtain a list from the Purchasing Department which shows all chemicals purchased for your 

workplace. 
I:l Then review MSDSs and chemical workplace lists and determine which materials are hazard

ous. Finally. supervisors in each department will be consulted to help determine the complete
ness of the list 

I:l After a complete list of materials consumed and produced has been prepared. each material 
will be reviewed for hazardous components. Sources for determining whether a substance is 
hazardous will include, but not be limited to. the following: 
- Department of Transportation (DOn Hazard Classification as combustible liquid, com

pressed gas, explosive, flammable liquid, oxidizer, orgartic peroxide, pyrophoric liquid, 
flammable solid, or otherwise reactive or water reactive. These materials will be consid
ered to have physical hazards. 

- 29 Code of Federal Regulation (CFR) Part 1910, Subpart Z. Toxic and Hazardous Sub
stances, Occupational Safety and Health Administration (OSHA). 

- Threshold Limit Values for Chemical Substances in the Work Environment, American 
Conference of Govemmentai Industrial Hygienists (ACGIH), 1985-1986. 
National Toxicology Program (NTP), Third Annual Report on Carcinogens, 1983. 

- International Agency for Research on Cancer (IARC) Monographs, Vols. 1-34. 

~ 1\ 1\,f'n4-.o. .... : .... 1 c .... i'n.. ... F\ .......... c ............. 
v.v .1.".1.01."'& .IA.& r...7AI.. .... "J .lJALCI LJ'.l~~L 

The primary source of information regarding toxic substances or hazardous chemicals is the Material 
Safety Data Sheet (MSDS). EnSafe will maintain MSDSs on file for hazardous substances used 
within its facilities. 
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EnSafe will also develop MSDSs for all hazardous products produced by EnSafe. A guideline for 
reading a typical MSDS and defmitions of several of the terms used in the MSDS follows. 

6.1 Contents of MSDS 
All MSDSs produced or retained by EnSafe should contain the following information. 

9/92 

• Common Name - Any designation used on the label that is used to identify a substance other than its 
chemical name. 

• Chemical Name - The scientific designation of a chemical in accordance with the nomenclature 
systems used by the International Union of Pure and Applied Chemistry (1UPAC) or the 
chemical name. 

• CAS Number - The identification number assigned by the Chemical Abstracts Service. 
• Manufacturer's Name and Address - The name and address of preparer of the MSDS. 
• Emergency Telephone Number - The number to be used in the event of an emergency to contact a 

responsible individual for receiving further information. 
• Date of Preparation - The date that the MSDS was prepared or most recently altered. 
• Identity of Hazardous Corrr-ponents - The chemica! na.1'!1e, common narne, and C~.d .. S number of all 

hazardous ingredients present within a mixture in quantities of one percent or greater. Any 
component identified as a carcinogen will be listed if present in quantities of 0.1 percent or 
greater. The chemical name, common name, and CAS number of all components present in 
quantities sufficient to present a physical hazard when present in the mixture will also be 
listed. 

• Physical and Chemical Properties - The properties of the substance to include such items, when 
applicable, as boiling point, vapor pressure, flash point, specific gravity, flammable limits, 
solubility and reactivity in water, etc. 

• Physical Hazards - The physical hazards associated with the substance to include any potential for 
fire, explosion or reactivity. Objects incompatible with the substance should be listed, along 
with anv hazardous Droduct~ nroduced onrinp o""omno<ition '" ~ -.-- - ------ ------0 -------r--------

• Health Hazards - The health hazards associated with exposure to the hazardous substance to 
include any signs and symptoms of overexposure and any medical conditions which may be 
aggravated by exposure to the substance. All health hazards will be listed in lay terms so that 
workers can understand their meaning. 

• Routes of Entry - All the potential routes by which a hazardous substance may enter an employee's 
body to include inhalation, ingestion, skin absorption, etc. 

• OSHA PEL - U.S. Occupational Safety and Health Administration eight-hour time-weighted aver
age Permissible Exposure Limit (PEL). 

• ACGIH TL V - American Conference of Governmental Industrial Hygienists (ACGIH) Threshold 
Limit Values (TLV). 
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• Other Exposure Limits - Any other applicable exposure limits, such as Permissible Exposure Limits 
(PEL) enforced by the Tennessee Division of Occupational Safety and Health (TOSHA). 

• Carcinogens - Whether a hazardous substance has been listed as a carcinogen (cancer-causing 
agent) by the National Toxicology Program (NTP) Third annual Report on Carcinogens, 
International Agency for Research on Cancer (lARC) Monographs Volumes 1-34, or by 
OSHA. 

• Precautions for Safe Handling and Use - Includes precautions when handling and storing the 
hazardous substance, along with procedures to be taken when controlling or cleaning up any 
spills or leaks. 

• Control Measures - Includes aoorooriate work oractice methods and oersonal orotective eouinment 
~ .. .... ...... c 

to be utilized when working with or near the hazardous substance. Engineering control 
methods such as proper ventilation, will also be included within this section. 

• Emergency and First Aid Procedures - Instructions for the treatment of individuals overexposed to 
the hazardous substance. The procedures will include steps for remedial action only, in many 
cases the individual will need to subsequently see a physician. 

6.2 Acquiring MSDSs from Suppliers 
MSDSs sent to EnSafe by suppliers will be retained and organized by common or trade name and be 
filed in the EnSafe's Health and Safety Officer's office, or other appropriate location. Responsibility 
for retaining and organizing MSDSs will be the responsibility of the EnSafe's Health and Safety 
Officer or other designated person. 

MSDS folders will be readily accessible during all working hours. A centralized list of all hazardous 
products used at each facility will also be available at the EnSafe's Health and Safety Officer's office. 
Products will be listed by common or trade name as they appear on the MSDS. 

If EnSafe has not received an MSDS from a supplier, the following procedures will be undertaken: 

• 

• 

• 

If EnSafe has not received an MSDS from a suppiier within five (5) days following receipt of 
a product, then the EnSafe' s Health and Safety Officer will send the supplier a letter request
ing a copy of the applicable MSDS. 
The EnSafe' s Health and Safety Officer will notify, in writing, any employee requesting to see 
an MSDS, for a product which EnSafe has not received an MSDS, of the request made to the 
supplier for the MSDS and whether that supplier has responded. 
The EnSafe's Health and Safety Officer will notify the requesting employee of the MSDS 
within th-I'ee (3) days following receipt of the MSDS. 
If a response has not been received from the supplier within 24 days following the request by 
EnSafe for a copy of the MSDS, then no employee shall be required to work with the hazard
ous chemical unless the EnSafe can demonstrate to the employee that the MSDS will be forth-
coming. 
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• A written statement from the supplier that a chemical is not hazardous shall fulfill the require
ment to supply an MSDS. 

• There shall be no penalty to an employee for not doing work in the absence of an MSDS. 
• A copy of any, or all, MSDSs shall be provided the Commissioner of the Department of Labor 

if requested. 

6.3 MSDS Review Sign-in Sheet 

Name 

6.4 Chemical List and MSDSs 

Material Safety Data Sheet 
Review Sign-in Sheet 

Date Material Safety Data Sheets Reviewed 

Appendix A contains a workplace chemical list for the chemicals used by EnSafe and the location of 
each chemical within the facility. A copy of each MSDS applicable to materials used, handled, or 
stored at Environmental and Safety Designs. lnc. follows. 
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7.0 Labeling 
All products containing hazardous ingredients used at the facility will be inspected to ensure that 
labels comply with the labeling standard. including: 
• Identity of hazardous material (common name as listed on the MSDS) 
• Appropriate hazard warnings 
• Name and address of manufacturer 

EnSafe will ensure that any containers used to store hazardous chemicals will also be labeled. except 
for portable containers intended for the immediate use of the employee who placed the chemical in 
the portable container. 

For hazardous chemicals produced in the facility. EnSafe will ensure that appropriate warning labels 
are placed on containers or in the workplace. 

No employee shall be required to work with a hazardous chemical in an unlabeled container except 
for portable containers described above. 

8.0 Employee Information and Training 
EnSafe will provide all employees with information and training on the TOSHA Hazard Communica
tions Standard. the Environmental and Safety Designs. Inc. Hazard Communication Program. and 
with any applicable material found in each employee's work area containing hazardous substances. or 
whenever new information or processes indicate that a new hazard may be found in the workplace. 

The training program will include the following elements: 
• An explanation of what an MSDS is and how employees can interpret information on the 

MSDS for those hazardous substances located in the employee's work area. The information 
is to include. but not be limited to. the health hazards associated with using the substance. 
proper handling procedures, use of appropriate personal protective equipment, and emergency 
procedures for spills, fife disposal, and flfst aid. In many cases, training will be provided for a 

• 

• 

• 

class of substances rather than for each specific substance. 
New information which indicates significantly increased health risks to employees or protec
tive measures necessary when working with a hazardous substance. Any significant new 
information will be transmitted to employees who may be working with the hazardous sub
stance, either verbally or in writing, no later than 30 days following the discovery of the new 
relevant information. 
Employee right to personally receive information, or have their physician receive information 
on hazardous substances to which the employee may be exposed. 
Employee right not to be discriminated agalnst for exercising their rights provided by the 
Tennessee "Hazardous Chemical Right-to-Know Law." 
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• Requirements of the TOSHA Hazard Communication Standard and of the location and avail
ability of this written program. 

• Operations in each employee work area in which hazardous substances are present 
• Methods and observations used to detect the presence or release of hazardous substances into 

the work area. 
• Physical and health hazards associated with substances used in the work area, including 

measures employees can use to protect themselves, along with procedures EnSafe has taken 
to protect employees from exposure to hazardous substances. 

• An explanation of the Environmental and Safety Designs. Inc. Hazard Communications 
Program. with details of the various provisions of the program. 

An initial employee training session was provided by Environmental and Safety Designs, Inc. of 
Memphis, TN. All provisions of the employee training program, including future training sessions 
and updates, will be the responsibility of the EnSafe' s Health and Safety Officer. An outline of the 
initial training program by Environmental and Safety Designs, Inc. is presented on the next page. 

The training session will consist of a combination of slides, demonstrations, and lectures. Future 
training will consist of handout training materials. along with some lecturing. Documentation will be 
kept of each training session. Training sessions are mandatory and each employee will be required to 
sign an anendance sheet to verify their presence. 

Annual refresher training shall be provided to all employees whose positions require contact with 
hazardous chemicals. In addition, all new employees will be trained if their positions require contact 
with hazardous chemicals. 
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Employee Training Session Outline 

I. Introduction to Hazard Communication 
federal and state law 
exemptions 
employee rights 
Environmental and Safety Designs, Inc. program 

II. Toxic Substances-General 

effects 
carcinogens 
monitoring 

III. Material Safety Data Sheets 
components 
Environmental and Safety Designs, Inc. Program 

IV. Labeling 
in-house 
commercial products 

V. Hazardous Substances 
flammables 
corrosives 
solvents 
oils 
asbestos 
other (vapors and fumes) 

VI. Personal Protective Equipment 
gloves 
respirators 
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9.0 Nonroutine Tasks 
EnSafe will train each of its employees in the health hazards, appropriate work practices, and required 
personal protective equipment when performing nonroutine tasks. Each employee will be trained 
verbally in the specific hazards associated with a particular task. The training session will be docu
mented by having each employee sign a sheet claiming that they have attended a special training 
session for the specific nonroutine task. The training and documentation will be the responsibility of 
the EnSafe's Health and Safety Officer. 

1\1"".,. .. 110. .... :_ .... T..... ...... I, 'U __ I ............. c:_ :_ C'L __ 4. 
~ 'VI .. UULU.t; .a.ai3A &:.IIIII'IUJ'~ ~1l;1I-111 ~J1t::II:" 

1. the undersigned employee of Environmental and Safety Designs, Inc., have attended a training 
course on Hazard Communications and have been informed of my rights under the "Hazardous 
Chemical Right-to-Know Law" in order to perform a nonroutine task for Environmental and 
Safety Designs, Inc. 

Name Date Nonroutine Task 

10.0 Informing Contractors 
EnSafe will inform all contractors retained to perform services in the EnSafe facility of the presence 
of all hazardous materials that he or she might encounter while working in that facility. Contractors 
will be notified in the fonn of a letter stating that hazardous materials are located in tJie facility, and 
shall receive a copy of the chemical workplace list. Contractors will have accessibility to MSDSs for 
all applicable hazardous materials that they may come in contact with. Copies of applicable MSDSs 
will be made available to contractors through the office of the EnSafe's Health and Safety Officer. 
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11.0 Employee Training Records 

11.1 Employee Training 

Employee Training 

I, the undersigned employee of Environmental and Safety Designs, Inc., have attended a train
ing course on Hazard Communications and have been informed of my rights under the "Haz
ardous Chemical Right-to-Know Law." 

Name Date 

11.2 New Employee 

New Employee 

As a new employee for Environmental and Safety Designs. Inc .• I, the undersigned. have 
attended a traini.'1g course on Hazard Communications and have been iIlformed of my rights 
under the "Hazardous Chemical Right-to-Know Law." 

Name Date 
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11.3 Annual Refresher 

Annual Refresher 

I, the undersigned employee of Environmental and Safety Designs, Inc., was initially trained and 
have now received the annual refresher training which includes any significant changes in the 
chemicals encountered in the work environment, as well as any new associated health hazards, 
appropriate work practices, or required personal protective equipment. 

Name Date Nonroutine Task 
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Appendix A 

Workplace Chemical List 
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Appendix B 

29 CFR 1910.1200 
Hazard Communication 

9/92 

Copies of the federal regulations on the hazard communication standard can be found in 29 CFR 
1910.1200. A listing of the variances for Tennessee are located in "OSHA and State, Employee 
Hazard Communication Program, Volume Ir' by Intereg Group, Inc., Chicago, IL 60646. Copies of 
both publications are available in the EnSafe library. 
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(Approved by the Offtce of Management and 
B\Jdget under control numb~r 12180010) 

[§ 1910.1101 added at 51 
F.R. 37002, October 17,1986 
effective October 17, 1986.1 

[~r7686] 

§ 1110.1200 Hazard communication. 

[Note of CMB stay of three 
applications added at 53 F .R. 
15035, April 27, 1988; re
noved at 54 F.R. 6888, Feb
ruary 15, 1989.] 

[a) Purpose. [lIThe purpose of this 
section is to ensure that the hazards of 
all chemicals produced or imported are 
evaluated. and that information 
concerning their hazards is transmitted 
to employers and employees. This 
transmittal of information is to be 
accomplished by means of 
comprehensive hazard communication 
programs. which are to include 
container labeling and other forms of 
warning. material safety data sheets and 
employee training. 

(2) This occupa tional safety Rnd 
health standard is intended to address 
comprehensively the issue of evaluating 
the potential hazards of chemicals. and 
communicating information concerning 
hazards and appropriatp prote"tive 
measures to employees. and to preempt 
any legal requirements of a state. or 
political subdivision of a state, 
pertaining to the subject. Evaluating the 
potential hazards of chemicals. and 
communicating information concerning 
hazards and appropriate protective 
measures to employees. may include. for 
example. but is not limited to. provisions 
for: developing and maintaining a 
written hazard communication program 
for the workpiace. including iisis of 
hazardous chemicals present; labeling of 
containers of chemicals in the 

,~~_ ~~_'~""-_~"""~"n_~._."~ ...• _ 

workplace. as well as 01 con tamers 01 
chemicals being shipped to other 
workplaces: preparation and 
distribution of material safety data 
sheets to employees and downstream 
employers: and development and 
implementation of employee training 
programs regarding hazards of 
chemicals and protective measures. 
Under section 18 of the Act. no state or 
political subdivision of a state may 
adopt or enforce. through any court or 
agency. any requirement relating to the 
issue addressed bv this Federal 
standard. except pursuant to a 
Federally-approved state plan. 

[b) Scope and application. (1) This 
section requires chemical manufacturers 
or importers to assess the hazards of 
chemicals which they produce or import. 
and aii employers to provide 
information to their employees about the 
hazardous chemicals to which they are 
exposed. by means of a hazard 
communication program. labels and 
other forms of warning. material safety 
data sheets. and information and 
training. In addition. this section 
requires distributors to transmit the 
required information to employers. 

(2) This section applies to any 
chemical which is known to be present 
in the workplace in such a manner that 
employees may be exposed under 
normal conditions of use or in a 
foreseeable emergency. 

(3) This section applies to laboratories 
only as follows: 

[i) Employers shall ensure that labels 
on incoming containers of hazardous 
chemicals are not removed or d~fac('d: 

(ii) Employers shall maintain any 
material safety data sheets that are 
received with incoming shipments of 
hazardous chemicals. and ensure that 
they are readily accessible to laboratory 
employees: and. 

[iii) Employers shall ensure that 
laboratory employees are apprised of 

[The next page is 3867-3.] 
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uccupallonal Sately and Health Act 3867-.3 

tha hazards. of the,chemicala·in thei~, 
workplaCes in ai:C9ida~cii'wiih .' 
paragraph (h) of this section; 

(4) In work operations where 
employees only handle chernjcala.in 
sealed containers which are not opened
under normal conditions of use (such as 
are found in marine cargo handling. 
warehousing. or retail sales). this 
&ection applies to these operations only 
as follow!!: . 

(i) Employers shall ensure that labels 
on incoming containers of hazardous 
chemicals are not removed or defaced; 

(ti) Employers shall maintain copies of 
any material safety data sheets that are 
~ceived with incoming shipments of the 
sealed .:;ontainers of hazardous 
chemicals. shaH obtain a material saiety 
data sheet for sealed containers of 
hazardous chemicals received without a 
material safety data sheet if an 
emploY,ee request. the~aterial safety 
data sheet. and shall ensure that the 
material safety data sheets are readily 
accessible during each work shift to 
pmnlnVPIPA ""hAn thou aPD '" tluloI .. """',,.).. 
~-·-r--.T --- •••• _ ........ 3 ....... a .............. ",an, 

area(s); and. 
(iii) Employers shall ensure that 

employees are provided with 
information and training in accordance 
with paragraph (h) of this section 
(except for the location and availability 
of the written hazard communication 
program under paragraph (h)(l)(iii)). to 
the extent necessary to pT11tect them in 
the event of a spill or leak of a 
hazardous chemical from a sealed 
container. 

(5) This section does not require 
labeling of the follOWing chemicals: 

(i) Any,p~sticide,as such tel'lDlis!, 
dermed.in·the FederaUnsecticide. . . 
Fungicide.'and Rodenticide Act.(7'U.S.c. 
136 et .eq.). when subject to the labelin,ll 
requirements of that Act and labeling .' 
regulations issued ll..Jlder that·Act·by the 
Environmental Protection i\a1lBC:Y;.;i';:' 

(ii) Any food. food additi*e.'eofor..· . 
additive. drug. cosmetic. or medical or 
veterinary device. including materials 
intended for use as ingredients in such 
products (e.g. flavors and fragrances). as 
such terms are defined in the Federal 
Food. Drug. and Cosmetic Act (21 U.S.C. 
301 et seq.) and regulations issued under 
that Act, when they are subject tu the 
labeling requirements under that Act by 
the Food and Drug Administration; 

(iii) Any distilled spirits (beverage 
alcohols). wine. or malt bevel1lge 
intended for nonindustrial use. as such 
terms are dermed in the Federal Alcohol 
Administration Act (27 U.S.C:201 et 
seq.) and regulations issued under that 
Act. when subject to the labeling 
requirements of that Act and labeling 
regu!ationslssued under that Act by the 
Bureau of Alcohol Tobacco. and 
Firearms; and. 

(Iv) Any consumer product or 
hazardous substance as those·termsare 
defined In the Consumer Product Safety 
Act (15 U.S.C. 2051 et seq.) and Federal 
Hazardous Substances Act (15 U.S.C. 
1261 et seq.) respectively.-wheil subject 
to a consumer product ssfety standard 
or labeling requirement of thole Acts. or 
regulations Issued under thole Acts by 
ine Consumer Product Saiety . 
Commission. 

.-..... -
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(6) This seeUon does not apply-to:' . 
(i) Any-hazardous waste-as sm:b tenn 

is defined by the Solid Waste'Disposai 
Act. as amended by t~ Resource 
ConseMration: and H.eccv~ry Act of lQ7t\ 
as amended (42U.S.c. 6901 et seq.), 
when subject to regulationll issued 
under that Act by the Environmental 
Protection Nlency; 

(ii) Tobacco or tobacco products; 
(iii) Wuod or wood products: 
(iv) Articles: 
(vI Food, drugs, cosmetics, or 

alcoholic beverages in a retail 
establishment which are packaged for 
sale to consumers: 

lvi) Foods, drugs, or cosmetics 
intended for personal consumption by 
employees while in the workplace: 

(vii) Any consumer product or 
hazardous substance. as those temls are 
defined in .the Consumer Product Safety 
Act (15 U.S.C, 2051 et seq.) and Federal 
Hazardous Substances Act (15 U.S.C. 
121)1 e'seq.} respectively. where the 
employer can demonstrate it is used in 
."- .... a ......... l.. ... I ....... n. .... t~ft en ft"I 
lin:; WlI' VI ''''''It:u .• ,, UI un." o .... me ... anner as 
normal consumer use, and which use 
results in a duration and frequency 01 
exposure which is not greater than 
exposures experienced by consumers: 
and. 

~'7(ffifi Ei1910 .1200 (b) (6) . 

923 1-17-89 

Iviii) Any drug. as that teml is defined 
in the Federal Foad;Drug, and Cosmetic 
Act 121 U.S.C. 301et seq.), when it is il' 
solid. final fOml for direct .. 
administration to the patient (i.e. tablets 
or pills). 

[117686.11 

(c) Definitions. 

"Article" means a llIanufaclured item: 
(i) Which is formed to a specific shape 
or design during manufacture: (ii) which 
has end use function(s) dependent in 
whole Of in part tr-por. its ;nape or design 
during end uee; and (iii) which does not 
release. or otherwise resu.t in exposure 
to. a hazardous chemical. under nonnal 
conditions of uae. 

"Assistant Secretary" means the 
Assistant Secretary of Labor for 
Occupationsl Safety and Health, U.s. 
Department of Labor. or designee. 

"Chemical" means any element. 
chemical compound or mixture of 
elements andlor compounds. 

"Chemical manufacturer" means an 
employer with a workplace where 

© 1989 Commerce Gleariiig House;Tlic. 
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chemical(s) are produced for use or . ' 
distribution. 

"Chemical name" means the scientific 
designation of a chemical in acCordance 
w\th the nomenclature system . 
developed by the Jnternational Unioo of 
Pure and Applied Chemistry (IUPAC) or 
the Chemical Abstracts Service (CAS) 
rules of nomenclature. or a name which 
will clearly identify the chemical for the 
purpose of conducting a hazard 
evltillalion. 

"Combustible nqnid" lJIe8nS any 
liquid having a flashpoint.at or above 
100 'F (37.6 'c). but below 200- • F (93.3 ' 
C). except any mixture having 
component! with flas."Pv~lit& of ZOO ~r 
(93.3 'C). or higber. the total volume of 
which make up 99 percent. or more of the 
total volume of the mixture. 

"Common name" means any 
designation or identification such as 
code name. code number, trade name. 
brand name or generic name used to 
identify a chemical other than bv its 
chemical name. . 

"Compressed gas" means: 
(i) A gas or mixture of gase. having, tn 

a container. an absolute pressure 
exceeding 40 psi at 70 OF (21.1 'C); or 

(ii.) a gas or mixture of gases having,. In 
a container, an absolute pressure 
exceedins 104 psi at 130 OF (54 .• 'c) 

~gardlesa of the pressure at 70 OF f2U 
C); or 

(iii) ~ liquid haVing a vapor pressure 
exceed IDS 40 psi at 100 eF {37.S eq 88 

determined by ASTM 0-323-72. 
"Container" means any bag, barrel. 

bottle, box, can. cylinder. drum. l"eactiOfl 
vesse!. storage tank. or the liJ(e that 
contains a hazardous chemical For 
purposes of this !leCtion, pipes or piping 
systems. and engines, fuel tanks, or 
other operating systelrul in a vehicle. are 

) not considered to be contamerL 
"~e~ated representative" means 

any mdlvidual or OI'ganizatlcmto·whom 
an employee- gives written aothOriztitiolJ 
to.exerct.se luch employee', rights under 
thiS section. A reeosnized or certified 
collective.bargaining agent shaH be 

.5'~ .. ' ~ treated automatlcallyaalt deelgnafiid 

. representatiYa ""bout regard to,written 
employeeJlluthOrization:- ~ ,r.",_.· ~., . 

"OirectoP"meansthe ~~;.., ' 
Nalionallnalitute:for Oct:upational 

Safety and Health. U.s. Department of 
Health and Human Services. or 
designee. 

uDist.!ibutoru means. a business. oiller 
than a chemical manufacturer or 
importer. which supplies hazardoos 
chemicals to other distributors or to 
employers. 

"Employee" means a worker who rna) 
be exposed to hazardous cbemlcals 
under normal operating conditions or iD 
foreseeable emergencies. Workers such 
as office workers or bank tellers who 
encounter hazardous chemicals only in 
non-rouline. isolated instances are not 
covered. 

lot:;' I _ •• 
~·up.oy"r means a person engaged 

in a business where chemicals are either 
used, distributed. or are produced for 
use or dislribution. including a 
contractor or subcontractor. 

"Explosive" means a chemical that 
causes a sudden. almost instantaneous 
release of pressure. gas, and heat when 
subjected to sudden shock, pressure. or 
high temperature. 

"Exposure" or "exposed" means , .. 
an employee is subjected to a hazardollR 
chemical in the course of employment 
through any route of entry (inhalation. 
ingestion. skin contact or absorption. 
etc." and includes potential re.S/. 
accidental or possible} exposure. 

"Flammable" means a chemical that 
falls into one of the following categories: 

(i) "Aerosol. flammable" means an 
aerosol that, when tested by the method 
described in 16 CFR 1500.45, Yields a 
flame projection exceeding 18 inches at 
full valve opening, or a flashback (a 
flame extending back to the valve) al 
any degree of valve opening; 

(ii) "Gas, flammable" means: 
(A) A gas that. at ambient 

temperature and pressure, forma a 
flammable mixture with air at a 
concentration of thirteen (13) percen 
volume or less; or 

JB) A gaa that.atammeDt temperarure 
and prebJeNure. f91'D14."~~ of· ,,;.:,; , 
flammamjxtu OIlWitllairwidar thaa 
t~!:(l2J ~108Ilt blt,~~ ~,~, '" 
regalUJesa of the lower limit; 



-

-

-

3870 Standards 884 4-19-88 

(iii) "Uqllid. flammable- means any 
liquid having a Oashpoinf below 100 of 
(37.8 'C). except any ll\ixturehaving 
component. with fiashpoints of 100 of 
(37.8 'c) or higher. file total of whic~ 
make up 99 percent or more of the total 
volume of the mixture; 

(iv) "Solid. fiammable" means a solid. 
other than a blasting agent or explosive 
liS defined in t 190.109{a}. that is liable 
to cause fire throush friction, absorption. 
of moisture. spontaneous chemical 
change, or retained heat from 
manufacturing 01' processing. or which 
can be ignited readily and when ignited 
bums so vigorously and persistently as 
to create a :e.tim:: bazard. A ch.,-rrJca! 
shan be considered to be a flammable 
solid if. when tested by the method 
described in 1& CFR 1soo.44. it ignites 
and bums with a setf-sustained flame at 
a rate greater than one-tenth of an inch 
per second along its major axis. 

"Flashpoint" means the minimum 
temperature at which a liquid gives off a 
vapor in sufficient concentration to 
ignite when tested 8S follows: 

(tJ Tagliabue Closed Tester (See 
American National Standard Method of 
Test for Flash Point by Tag Closed 
Tester. Zl1.24-1979 (ASTM D5&-7'9}) for 
liquids with a viscosity of less than 45 
Saybolt University Seconds (SUS) at 100 
'F (37.8 'c). that do not contain 
suspended solids and do not have a 
tendency to form a surface film under 
test; or 

(ii; PenskY-Martens Ciosed Tester 
(See American National Standard 
Method of Test for Flash Point by 
Pensky-Martens Closed Tester. Zl1.7,.. 
1979 (ASTM 0 93-79)) for liquids with a 
viscosity equal to or greater than 45 SUS 
at 100 OF (37.8 ·C). or that contain 
suspended solids. or that have a 
tendency to form a surface film under 
test; or 

(Iii) Setaflash Closed Tester (see 
American National Standard Method of 
Test for Flash Point by Setaflash Closed 
Tester (ASTMD 3278-78)) 
Organic peroxides, which undergo 
autoacc:eleratlng thermal decomposition. 

. are excludecUrom any of the Dashpoint 
determlDatkm'iDethods spec:lfJed'ibove. 

"Foreseeable emersency"milaiia any 
pqtential oecummC8 IUch as. but not 
.,"~('j~ ~ I"",n"" .,""'~,.., , , .... 

limited to; equipment failure. rupture of 
containers, or failure of control ... , 

~~~!':~t;~i!!!:~~ !T:'~==' . 
chemical into the workplace. 

"Hazardous chemical" meens eny . 
chemical which i8 a physical h~'or a 
health hazard. .. . .. 

"Hazard warning" means any words. 
piCtures. symbols. or combination 
thereof appearins on a label or other 
appropriate form of warning which 
,.."ftVAV' fl.. h.lll .. a...rll.l n.t t~ .. ,..},. .. _:_,..,,, .. \ _ .... _J _ .. v .. __ .. _,., ...... ... ~ ..... ~.".-.\.J 

in the container( s). 
"Health hazard" means a chemical for 

which there is statistically lignificant 
evidence based on at least one study 
conducted in accordance with 
established scientific principles that 
acute or chronic health effects may 
occur in exposed employees. The term 
"health hazard" includes chemical. 
which are carcinogens. toxic or highly 
toxic agents. reproductive toxins •. 
irritants. corrosives. sensitizers. 
hepa totoxins. nephrotoxins, 
neurotoxins. agents which act on the 
hematopoietic system. and agents which 
damage the lungs. skin. eyes. or mucous 
membranes. Appendix A provides 
further definitions and explanationa of 
the scope of health hazards covered by 
this section. and Appendix B describes 
the criteria to be used to determine 
whether or not a chemical Is to be 
considered hazardoul for purposes of 
this standard. 

"Identity" means any chemical or 
common name which is indicated on the 
material safety data sheet (MSDS) for 
the chemical. The identity used shall 
permit cross-references to be made 
anln"ft tl"a _,.. •• ~ .. _~ 1~ .... ,..t 1..n .. n....J,,.. .... - ........ ae .... ~ .'""'1u. ........ "01. U. llQ4oGJ, ... U .... 

chemicals. the label and the MSDS. 
"lmmediate.use" means that the 

hazar.dou. chemical will be under the, 
control of and used only by the person' 
who transfers It from a labeled. 
container and only within the work shift 
in which It 18. transferred. I ". "'-

"Importer" ~eanathe first busine.~ \ ,: ;:" 
with employeea:within the· CustOIll&I!;·· J 
TerritoryoO( the United States whicli: 
recelvel hazardous chemicals proddced 
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in other countries for the purpose of 
supplying them to distributors or 
employers within the United States. It, .ahA)" ftUUlne aonu t&ftI'I'Iittan TIO~".D,I ... '" ---- .............. "'''&3 .................. , ..,a ..... ~ .... ..,. 
graphic material, displayed on or affixed 
to containers of hazardous chemicals. 

"Material safety data sheet (MSDS),' 
means written or printed material 
concerning a hazardous chemical which 
is prepared in accordance with 
paragraph (g) of this section. 

"Mixture" means any combination of 
two or more chemicals if the 
combination is not, in whole or in part, 
the result of a chemical reaction. 

"Organic peroxide" means an organic 
compound thai contains the bivalent -D
O-structure and which may be 
considered to be a structural deriva live 
of hydrogen peroxide where one or both 
of the hydrogen atoms has been 
replaced by an organic radical. 

"Oxidizer" means a chemical other 
than a blasting agent or explosive as 
defined in § 1910.109(a1. that initiates or 
promotes combustiOli Iii other materials, 
thereby causing fire either of itself or 
through the release of oxygen or other 
gases. 

"Physical hazard" means a chemical 
for which there is scientifically valid 
evidence that it is a combustible liquid. 
a compressed gas. explosive. flammable. 
an organic peroxide. an oxidizer. 
pyrophoric. unstable (reactive) or water
reactive. 

"Produce" means to manufacture. 
nrn,..~ •• tnPn"lI.lata ...... _ .. __ L ....... _ 
r- _v __ ... , ...................... va • .::;;..,G",n.QlSCC' 

"Pyrophoric" means a chemical that 
will ignite spontaneously in air at a 
temperature of 130 'F (54.4 'C) or below. 

"Responsible party" means someone 
who can provide additional information 
on the hazardous chemical and 
appropriate emergency procedures. if 
necessary. 

"Specific chemical identity" means 
the chemical name. Chemical Abstracts 
Service (CAS) Registry Number. or any 
other information that reveals the 
precise chemical designation of the 
substance. 

: =- ~: '0' 

"Trade secret" means·any 
confidential formula. pattern. proces8, 

device, information or compilation,of 
information that is used in an 
employer's business. and that gi\ ~ 
0"""1,,.,..8 .. f'IIoft .... ___ ...... _: ... & __ L._J"':::' __ 
.......... "..,.."" .. g •• "'}II'''''' LWlllY LU uu'_m lin 
advantage over competitors who do no 
know or use it. Appendix D sets out thE 
criteria to be used in evaluating trade 
secrets. 

"Unstable (reactive)" means a 
chemical which in the pure state. or as 
produced or transported. will vigorous I: 
polymerize. decompose, condense. or 
will become self-reactive under 
conditions of shocks. pressure or 
temperature. 

"Use" means to pacKage. handle, 
react. or transfer. 

"Water-reactive" means a chemical 
that reacts with water to release a gas 
that is either flammable or presents a 
health hazard. 

"Work area" means a room or define< 
space in a workplace where hazardous 
chemical~ arc produced or used. and 
where employees are present. 

"Workplace" means an establir 1( 

job site. or project. at one geograp ... __ l 
location containing one or more work 
areas. 

[,r7686.5J 

(d) Hazard determination. (1) 
Chemical manufacturers and importers 
shall evaluate chemicals produced in 
their workplaces or imported by them to 
determine if they are hazardous. 
Employers are not required to evaluate 
chemicals unless they choose npt to rely 
on the evaluation performed by the 
chemical manufacturer or importer for 
the chemical to sa tisfy this requirement. 

(2) Chemical manufacturers, importers 
or employers evaluating chemicals shall 
identify and consider the available 
scientific evidence concerning such 
hazards. For health hazard., evidence 
which is statistically significant and 
which is based on at least one positive 
study conducted in accordance wit' 
established scientific principles is 
consfdered to be sufficient to establish a 
hazardous effect If the relUltaof the 
study meeHhe definition. ofbealthy.-', 
hazards~inthi. seotfon!'AppendiXA'~ -

-shall be consulted for the-ilcope of'- ., 
health hazards covered, and Appendix B 
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shall be consulted for the criteria to be 
followed with respect to the 
completeness of the evaluation. and the 
..l_A_ 6- \..e --_ ....... _..1 
UtiLti LU U 1'II: • .,UI. 1.t;;'o6. 

(3) The chemical manufacturer. 
importer or employer evaluating 
chemicals shall treat the following 
sources as establishing that the 
chemicals listed in them are hazardous: 

(i) 29 CPR Part 1910, Subpart Z. Toxic 
and Hazardous Substances. 
OCQupalional Safety and Health 
Administration (OSHA); or. 

(ii) Threshold Limit Values for 
Chemical Substances and Physical 
Agents in the Work Environment. 
Affierican Conference of Govemmentai 
Industrial Hygienists (ACGIH) (latest 
edition). 

The chemical manufacturer. Importer. or 
employer is still responsible for 
evaluating the hazards associated with 
the chemicals in these source lists in 
!!cc.ordanee with the reaWremen&i of 
this standard. . 

(4) Chemical manufacturers. importers 
and employers evaluating chemicala 
shall treat the following sources as 
establishing that a chemical is a 
carcinogen or potential carcinogen for 
hazard communication purposes: 

(i) National Toxicology Program 
(NTP). Annual Repart on Carcinogens 
(latest edition); 

(ii) International Agency for Research 
on Cancer (lARC) Monogrophs (latest 
editions); or 

(iii} 29 CFR Part 1910. Subpart Z. 
Toxic and Hazardou8 Substances. 
Occupational Safety and Health _ 
Admin~tion. 

Nole.-The Registry of Toxic Effects of 
Chemical Substances published by the 
Nationallnatitute. for Occupational Safety 
and Hcaa'tb. li".Uca:e. wLN6thei a cheG"'.ica! ba& 
been found by NTP or !ARC to be a potential 
carciA4l8en. 

(5} The chemical manufacturer. 
importer or employer shall determine 
the hll%8rd8 of mixtures ·of chemicals 88 

. follows: 
(i} If a mixture bn been tested as • 

whole to determine-ita hazards. the 
l'8IUIt8 of -=It tfttfng" lhall be used to 
determine wbetJler the mixture is 
hazardour. 

(ii) If a mixture hal not beea tested al 
a whole to determiJle whether the 
mixture i •• health hazard. the mixture 
shall be aHlimed to oreeent the MIlle 
health hazards as dO the components 
which compriae one percent (by weight 
or volume) or greater of the mixture. 
except that the mixture shall be 
assumed to present a carcinogenic 
hazard if it contains a component in 
concentrationl of 0.1 percent or greater 
which is con8idered to be a carcinogen 
under paragraph (d)(4) of this 8ection; 

(iii) If a mixture has not been tested 8S 
a whole to determine whether the 
mixture is a physical hazard. the 
chemica! manufacturer. imoorter. or 
employer may \l8e whatever 
scientifically valid data Is available to 
evaluate the physical hazard potential 
of the mixture: and. 

(iv) If the chemical manuflK:turer. 
importer. or employer has evidence to 
indicate that a component present In the 
mixture in concentrations of less than 
one percent (or in the case of 
carcinogena.le .. thaD 0.1 percent) could 
be released in concentrations which 
would excet:d an established OSHA 
permiaaible exposure limit or ACCIH 
Threshold Limit Value. or could present 
ahea1th hezard to empAoyeee in those 
concentratioaa,. !be'mixture lball be 
8Swmed. to present the same hnard. 

(6) Chemical manafac:turera. 
imperten. or emplo,-era "--'iDs 
chemicals shall descll'be in ~ tU 
procedures they \l8e to determine the 
hazards of the chemical they evaluate. 
The written procedures are to be made 
available. upon request. to employees. 
their designated representatives. the 
Assistant Secretary and the Director. 
The written description may be 
incorporated into the written hazard 
communication program required under 
paragraph (ei of this aection .. 

(e) WriUenhazarr}communication 
program. (1) Employe,. shall develop. 
implement. and maintain at the 
workplace. a wriUen hazard 
communication Pr08ram for their 
work.placea wbicb aUeut delcribes 
how the criteria ipflCified in paragraphs 
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(f). ls). and-(h) ofthia ,action for label. 
and other fol'Dll of warniug. malerial 
safety data .hee ... and employee 
infnrmAtinn AM tp.inina uri.ll )". 1ft"" 
--~----- - -_ ..... -tt ," ... - -- - ... 

and which also includes the following: 
(I) A list -of the baaardoua chemica" 

known to be prnent u'ins an identity 
that i. referenced on the appropriate 
material safety data sheet (the list may 
be compiled for the workplace as B 

whole or for iRdividual work areas); 
and, 

(ii) The methods the employer win use 
to infonn employees of the hazards of 
non-routine taakI (for example. the 
cleaning of reactor vessels). and the 
hazardi al8U(fUited willi chemicals 
comaiDed in unlabeled pipes in their 
work areas. 

(2) Multi-employer workp/QCt!tI. 
Employers who produce, use. or store 
hazardoUi chemicals at a workplace in 
such a way that the employees of other 
employer(s) may be exposed (for 
example, employees of a construction 
contractor working on-site) shall 
additionally enave that the hazard 
communication programs developed and 
implemented under thi. paragraph (e) 
include the follOwing: 

(i) The methods the employer will use 
to provide the other employer(s} with a 
copy of the material safety data sheet. 
or to make it available at a central 
location in tbe workplace. for each 
hazardoU8chemical the other 
employer(s}' employees may be exposed 
to while working; 

(ii) The methods the employer will use 
to infonn the other employer(s) of any 
precautionary measures that need to be 
taken to protect employee. during the 
workplace's nonnal operating 
conditions and in foreseeable 
emergencies; and. 

(iii) The methods the employer wiii 
use to inform the other employer( s} of 
the labeling system used in the 
workplace. 

(3) The employer may rely on an 
existing hazard communication pl'Ogrllm 
to comply with these requiremen'" 
provided that It meets the criteria 
established ~this paragrapb (e). 

(4) The employer shall make the 
written hazard communicatiOn program 
available, upon request, to employ:ees. 

their designated representatives. the·· 
Assl.tant Secretery and tha Director!. ill 
accordance with the requirements 0 
r"'t"D 101n "nral _ .... , ......... -·_\yl· 

(f) Labels and other forms of warning, 
(1) The chemical manufacturer. importer. 
or distributor sball ensure that each 
container of hazardous chemicals 
leaVing the workplace ill labeled. tagged 
or marked with the follOWing 
informa lion: 

(i) Identity of the hazardoUi 
chelllical( 8 j; 

(ii) Appropriate hazard waminp; and 
(iii) Name and address of the chamical 

manufacturer. importer. or other' 
responsible party. 

(2) For solid metal (such &I a steel 
beam or a metal casting) that is not 
exempted as an article due to Its 
downstream use, the required label may 
be transmitted to the customer at the 
time of the inlial shipment. and nel!(' 
be included with subsequent shiplN:. 
to the same employer unless the 
infonnation on the label chllJl881. The 
label may be transmitted with the initial 
shipment itself, or with the material 
safety data sheet tha t i. to be provided 
prior to or at the time of the first 
shipment. TIn. exception to requiring 
labels on every container of hazardoUi 
chemicals is only for the solid metal 
ihu,lf' IIn,n nnAa "ftt D~ .... I., ...... a_tIII--' ......... 
........ _ ... _ ... - ................. V" yt"y&". .. u aau._&YUUD 

chemicals used in conjunction with. or 
::nown to be present with. the metal and 
to which employees handlins the metal 
may be exposed (for example. cutting 
fluids or lubricants). 

(3) Chemical manufacturen. 
importera. or distributors shall ansUle 
that each container of hazardous 
chemicais leaving the workplace is 
labeled. tagged. or marked in 
accordance with this section in a 
manner which does not conflict with the 
requirements of the Hazardous 
Materials Transportation Act (49 U.: 
1801 et seq,) and regulations issued 
under that Act by the DepartmeQtof 
Transportation. 

(4) If the buardous chemicaHi . 
regulated by OSHA in a subatanc:e
specific health .tandard. the chamlcal 
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manufacturer. importer. ,distributor or 
employer shall ensure thaube labeiaOl' 

other forms of warning used are in 
accordance with the requirements of 
that standard. 

(5) Except as provided in paragraphs 
(f}{6) and (f}(7) the employer shall 
ensure that each container of hazardous 
chemicals in the workplace Is labeled. 
tagged or marked with the following 
information: 

(i) Identity of the hazardous 
chemical( s) contained therein: and 

(ii) Appropriate hazard warnings. 
(6) The employer may use signs. 

placards. process sheets. batch tickets. 
operating procedures. or other such 
wriiten materials in Hen oi affixing 
labels to individual stationary process 
containers. as long as the alternative 
method identifies the containers to 
which it is applicable and conveys the 
information required by paragraph (f}(5) 
of this section to be on a labeL The 
written materials shall be readily 
accessible to the emplovees in their 
work area throuAAout each work shift. 

(7) The employer is not required to 
label portable containers into which 
hazardous chemicals are transferred 
from labeled containers. and which are 
intended only for the immediate use of 
the employee who performs the transfer. 

(8) The employer shall not remove or 
deface existing labels on incoming 
containers of hazardous chemicals. 
unless the container is immedia tely 
marked with the required information. 

(9) The employer shall ensure that 
labels or other forms of warning are 
l~gible. in English. and prominently 
displayed on the container. or readily 
available in the work area throughout 
each work shift. Employers having 
employees who speak other languages 
may add the information in their 
language to the material presented. as 
long as the information is presented in 
English as well. 

(10) The chemical manufacturer. 
importer. distrihutor or employer need 
not affix new labels to comply with this 
section if existing labels already convey 
the required information. 

['17686.8] 

. (g) Material safety data sheets. (1) 
• 7686.7 §1910.1200(f) (5) 

Chemical manufacturers' and importerS 
shall obtain or develop a material safety 
data sheet for each hazardous chemical 
they produce or import. Employers shall 
~ ............. _ ....... ..: ... 1 ..... & ...... ..I ....... _1.. __ • r __ 
111:1.,-.::0 a Ulalc&ao .. 00"'::".", \,IaLa ~,.n::ct IV' 

each hazardous. chemical which they 
use. 

(2) Each material safety data sheet 
shall be in English and shall contain at 
least the following information: 

(i) The identity used on the label. and. 
except as provided for in paragraph (i) 
of this section on trade secrets: 

(A) If the hazardous chemical is a 
single substance. its chemical and 
common name(s}: 

(B).If the hazardous chemical is a 
_:~.~&_ .... L:_1.. L .......... ___ .......... _...1 ... _ .... 
UllJ\lUlC yvuu ... u uaa-"uc'C;u ..... ., .. eu aD a. 

whole to determine its hazards. the 
chemical and common name(s) of the 
ingredients which contribute to these 
known hazards. and the common 
name(s) of the mixture itself; or. 

(C) If the hazardous chemical is a 
mixture which has not been tested as a 
whole: 

(1) The chemical and common name(s} 
of all ingredients which have been 
determined to be health hazards. and 
which comprise 1% or greater of the 
composition. except that chemicals 
identified as carcinogens under 
paragraph (d)(4) of this section shall be 
listed if the concentrations are 0.1% or 
greater: and. 

(2) The chemical and common name(s) 
of all ingredients· which have been 
determined to be health hazards. and 
which comorise less than 1% (0,1% for 
carcinogens) of the mixture. if there is 
evidence that the ingredlent(s) could be 
released from the mixture in 
concentrations which would exceed an 
established OSHA permissible exposure 
limit or ACGrn Threshold Limit Value. 
or could present a health hazard to 
employees: and. 

(3) The chemical and common Dame(s) 
of all ingredients which have been 
determined to present a phYSical hazard 
when present in the mixture; 

(ii) Physical and chemical 
characteristics of the hazardous 
chemical (such as vapor pressure. nash 
point): 

(iii) The physical hazards of the 
hazardous'chemical. Including the' ' 
potential for fire. explosion;anlF ir.: • 
reacthdty. .' .. ', .. 

<!:>1988. Commerce Clearln!!' House'. Inc. 
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(Iv) The health hazards of the. 
hazardous chemicaL including signa and 

; symptoms of exposure. and any medical 
conditions which are generally 
recognized as beirag a;gravated by 
exposure to the chemical; 

(v) The primary route(s) of entry; 
(vi) The OSHA permissible exposure 

limit. ACGIH Threshold Limit Value. 
and any other exposure limit used or 
recommended by the chemical 
manufacturer. importer. or employer 
preparing the material safety data sheet. 
where available; 

(vii) Whether the hazardous chemical 
is listed in the National Toxicology 
Program (NTP) Annual Report on 
Car-ci,-;ogens (latest edition) or has been 
found to be a potential carcinogen in the 
International Agency for Research on 
Cancer (lARC) Monographs (latest 
editions). or by OSHA; 

(viii) Any generally applicable 
precautions for safe handling and use 
which are known totbechemical 
manufacturer. importer or employer 
preparing the material safety data sheet. 
including appropriate hygienic practices. 
protective measures during repair and 
maintenance of contaminated 
equipment. and procedures for clean-up 
of spills and leaks; 

(ix) Any generally applicable control 
measures which are known to the 
chemical manufacturer. importer or 
employer preparing the material safety 
data sheet. such as appropriate 
engineerin..g controls; work practices~ -or 
personal protective equipment: 

(x) Emergency and first aid 
procedures; 

(xi) The date of preparation of the 
material safety data sheet or the last 
change to it; and. 

(xii) The name. address and telephone 
number of the chemical manufacturer. 
importer. empioyer or other responsibie 
party preparing or distributing the 
material safety data sheet. who can 
provide additional information on the 
hazardous chemical and appropriate 
emergency procedures. if necessary. 

(3) If-not relevant information is found 
foran"aivell-categoryon the material 
safelJdataaJieet> th8'chemk:aI'.:.' : 
inamdactaier.,lmporter oremployel' ~ ,
prepar!nw-the:materialcsafety deta' sheet 

shall marle it to indicate that n9-
applicable information was found 

(4) Where complex mixtures have 
similar hazards and contents (I.e; the 
chemical ingredients are essentially the; 
same. but the specific composition 
varies from mixture to mixture), the 
chemical manufacturer. importer or 
employer may prepare one material 
safety data sheet to apply to all of these 
similar mixtures. 

(5) The chemical manufacturer; 
importer or employer preparing the 
material safety data sheet shall ensure 
that the information recorded accurately 
reflects the scientific evidence used in 
making the hazard determination. If the 
chemicai manufacturer. importer or 
employer preparing the material safety 
data sheet becomes newly aware of any 
significant Information regarding the 
hazards of a chemical. or ways to 
protect against the hazards. this new 
information shall be added to the 
material safety data sheet within three 
months. If the chemical is not currently 
being produced or imported the 
chemical manufacturer or importer sh- .
add the I.,formation to the material 
safety data sheet before the chemical is 
introduced into the workplace again. 

I 

(6) Chemical manufacturers or 
importers shall ensure that distributors 
and employers are provided an 
aoomnriate materialsafetv data .heet 
;;ith-th~~~titialshipmen~ and with the 
first shipment alter a material safety 
data sheet is updated/ The chemical 
manufacturer or importer shall either 
provide material safety data sheets with 
the shipped containers or send·them to 
the employer prior to or at the time of 
the shipment. If the material safety data 
sheet is not provided with a shipment 
that has been labeled as a hazardous 
chemical. the employer shall obtain one 
from the chemical manufacturer; 
importer. or distributor as soon as 
possible. 

(7) Distributors shall ensure .that 
material safety data sheets. and updated 
information, are provided to other. 
distributors·ud emproyers:'@8fa1f" 
distributors which .ell hazifttolD"" ' 

~1910.1200 (a) (6) ~'t1686~'9 
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chemicals to commercial customers 
shall provide a material safety data 
sheet to such employers upon request. 
and shall post a sign or otherwise inform 
them t..ltat 8 materia! safety-data sheet is 
available. Chemical manufacturers. 
importers. and distributors need not 
provide material safety data sheets to 
retail distributors which have informed 
them that the retail distributor does not 
sell the product to commercial 
customers or open the sealed container 
to use it in their own workplaces. 

(5) The employer shall maintain 
copies of the required material safety 
da ta sheets for each hazardous chemical 
in the workplace. and shall ensure that 
they aie readily accessible during each 
work shift to employees when they are 
in their work area(s). 

(9) Where employees must travel 
between workplaces during a workshift. 
i.e .. their work is carried out at more 
than one geographical location. the 
material safety data sheets may be kept 
at a central location at the primary 
workplace facility. In this situation. the 
employer shall ensure that employees 
can immediately obtain the required 
information in an emergency. 

(lO) Material safety data sheets may 
be kept in any form. including operating 
procedures. and may be designed to 
cover groups of hazardous chemicals in 
a work area where it may be more 
appropriate to address the hazards of a 
process rather than individual 
hazardous chemicals. However. the 
~mnln"D" a:hgl1 Anallt'D th!Jot~" all ,..aiOoa 
~a.'r."',,"" .......... _ ..................................... u.g ... Q 

the required information is provided for 
each hazardous chemical. and is readily 
accessible during each work shift to 
employees when they are in in their 
work areas(s). 

(11) Material safety data sheets shall 
also be made readily available. upon 
request. to designated representatives 
and to the Assistant Secretary. in 
accordance with the requirements of 29 
CFR 1910.20 (e). The Director shall also 
be given access to material safety data 
sheets in the same manner. 

['[7686.10 L , . . ... ", 
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(hl' ErilpJoyee.infqrmation and 
trainill&,~plQyers shall provide· 
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employees with information and .training 
on hazardous chemicals in their work 
area at the time of their initial , 
assignment. and whenever a new hazard 
is·int.-oduced blto their work ares. 

(1) Information. Employees shall be 
informed of: 

(i) The requirements of this section; 
(ii) Any operations in their work are& 

where hazardous chemicals are presen' 
and. 

(iii) The location and availability of 
the written hazard communication 
program. including the required list(s} of 
hazardous chemicals. and material 
safety data sheets required by this 
section. 

(2) Training. Empioyee training shaH 
include at least: 

(i) Methods and observations that 
may be used to detect the presence or 
release of a hazardous chemical in the 
work area (such as monitoring 
conducted by the employer. continuous 
monitoring devices. visual appearance 
or odor of hazardous che~ica.ls when 
being released. etc.); 

(ii) The physical and health hazards of 
the chemicals in the work area; 

(iii) The measures employees can take 
to protect themselves from these 
hazards. including specific procedures 
the employer has implemented to 
protect employees from exposure to 
hazardous chemicals. such as . 
appropriate work practices. emergency 
procedures. and personal protective 
equipment to be used; and. 

(ivj The details of the hazard 
communication program developed by 
the employer. including an explanation 
of the labeling system and the material 
safety data sheet. and how employees 
can obtain and use the appropriate 
hazard infonnation. 

(i) Trade secrets. (1) The chemical 
manufacturer. importer. or employer' 
may withhold the specific chemical 
identity. including the chemical name 
and otherspecificidentiffcationof a, 
hazardous. chemical. from·the material 
safetydBta sheet, provided that: 

01988. Commerce Clearlnl Hou .... lnc. 
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(i) 1'heclaim·that the information 
withheld is-.- trade secret can be 
supported: 

(ii) Information contained in the 
materialsafetv data sheet concemiruz 
the properties-and effects of the -
hazardous chemical is disclosed; 

(iii) The material safety data sheet 
indicates that the specific chemical 
identity is being withheld as a trade 
secret; and. 

(iv) The specific chemical identity is 
made available to health professionals. 
employees. and designated 
representatives in accordance with the 
applicable provisions of this paragraph. 

(2) Where a treating physician or 
nurse determines that a medical 
emergency exists and the specific 
chemical identity of a hazardous 
chemical is necessary for emergency or 
first-aid treatment. the chemical 
manufacturer. importer. or employer 
shall immediately disclose the specific 
chemical identity of a trade secret 
chemical to that treatim! Dhvsidan or 
nurse. regardless of the ~e~i;t~~~~-~i ~ 
written statement of need of a 
confidentiality agreement. The chemical 
manufacturer. importer. or emplover 
may require a written statement of need 
and confidentiality agreement. in 
accordance with the provisions of 
paragraphs (i)(3) and (4) of this section. 
as soon as circumstances permit. 

(3) In non-emergency situations. a 
chemical manufacturer. importer. or 
employer shall. upon request. disclose a 
..... ft .... .:~ ......... __ : __ 1 .1...1 __ ... : ...... _AL ____ .! __ 
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permitted to be withheld under 
paragraph (i)(1) of this section. to a 
health professional (i.e. physician. 
industrial hygienist. toxicologist. 
epidemiologist. or occupational health 
nurse) providing medical or other 
occupational health services to exposed 
employee(s); and to employees or 
deSignated representatives. If: 

(i) The request is in writing; 
(ii) The request describes with 

reasonable detail one or more of the 
following occupational health needs for 
the information: 

(A) To auess the hazards of the 
chemicals to which employeee will be· 
expo88d:';U.l. ~:;~-·1·1 ',_ ~ -::.:':.1; ,.- ,.:." ";--n 

-(8) To ConduCt or a8888S sampling of 

EmploYinent Safety and Health Guide 

the workplace·atmosphere to determine 
employee exposure levels; 

(C) To conduct pre-assignment or
periodic medical surveillance of 
AYftn ... ,1 Arnnln .. .a .... "''' ............. '''- _ ........... -J"""".". 

(0) To provide medical treatment to 
exposed employees; 

(E) To select or assess appropriate 
personal protective equipment for 
exposed employees; 

(F) To design or assess engineering 
controls or other protective measures for 
exposed employees: and. 

(G) To·conduct studies to determine 
the health effects of exposure. 

rtr.,&.O&. , ')1 
l II I vuv .. .L",," J 

(iii) The request explains in detail 
why the disclosure of the specific 
chemical identity is essential and that. 
in lieu thereof. the disclosure of the 
following information to the health 
professional. employee. or designated 
representative. would not satisfy the 
purposes described in paragraph (i)(3)(ii) 
of this section: 

(AI The properties an1 effecb-oh. .• 
chemical; 

(B) Measures for controlling-workers 
exposure to the chemical; 

(C) Methods of monitOring and 
analyzing worker exposure to the 
chemical; and. 

(D) Methode of diagnosing and 
tresting harmful exPOSllfe to thf!
chemical; 

(iv) The request includes a de!!c.ription 
of the procedures to be used to maintain 
the confidentiality of the discloeed 
information; and. -

(v} The health professional. and the 
employer or contractor of the_ services of 
the health professional (i.e. downstream 
employer. labor organization. or 
individual employee). employee,or 
designated representative. a8ree;in a 
written confidentiality agreement that 
the.heatth profe88ional. employee. or 
designated representative, wflhlot lise 
the trade secret information for'8lly
purpose utbei- than the healtlrneecf{r.. 
a_rted and agree notto release>the
information.under any~ 
other ~to OSHA. as proQf8dmi 
p8I'II8l1IpIJ(I){8}'of-thia.aectioa~t .. 
•• tborized.b,-tlIe-.1Mms ot .... iI ~,}l~: 
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agreement or by the chemical .. 
manufac:turer. Importer,: or employer. 

(4) The confidentiality-agreement 
authorized by palagraph (i)(3)(lv) of this 
section: 

(i) May restrict the use of the 
information to the health purposes 
indicated In the written statement of 
need: 

(ii) May provide for appropriate legal 
remedies in the event of a breach of the 
agreement-including stipulation of a 
reasonable pre.eatimate of likely 
damages; and. 

(iii) May not Include requirements for 
the posting of a penalty bond. 

(5) Nothing in this standard Is meant 
to preclude the Parties from Dursuiruz 
non-contractuaf remedies to "the ext;;nt 
permitted by law: 

(6)1£ the health profe_Ional. 
employee. or designated representative 
receiving the trade secret information 
decides that there is a need to disclose it 
to OSHA. the chemical manufacturer. 
importer. or employer who provided the 
'ruf"'_ ..... lil'lo- ... L_II 1..._ :_~ ___ ..l L __ .. L_ 
&I. u .. IlIa. ... UU,OIlGII UIC lI11unll~U oy me 

health professional. employee. or 
designated representative prior to. or at 
the same time as. such disclosure. 

(7) If the chemical manufacturer. 
importer. or employer denies a written 
request for disclosure of a specific 
chemical identity. the denial must 

(f) Be provided to the health 
professional. employee.-or designated 
representative. within thirty days of the 
request; 

(ii) Be in writing; 
,,,.\1' ' . ..1 __ -1. ..1 
tlllj lnGluue eVloence. IO suppon IDe 

claim that the specifIC chemical identity 
is a trade secret; -

(iv) State the specific reasons why the 
request is being denied: and. -. 

(v) Explain in detail how alternative 
information may satisfy the specific 
medical or occupational health need 
widu;ut. revsaliiig the apecific chemical 
identity. 

(8) The health professional. employee. 
or designated representative whose
request for Information is denied under 
paragrapb (i)(3) of this section may refer 
the request and the written denial of the 
requeBrto OSHA for coiurideration. --

(9J Wlien,ahealth~.; -___ _ 
_ -emploJee.: or:designated:.qJpreJenJlttivJl 

refers tha deniaU")SflA:undel':~'~ __ _ 
1J-768l;'U2 S191D.l.'200'(ii) (4)-' 

paragraph (i)(8}oUhiuection. OSHA 
shaH consider the evidence to determine 
if: 

(i) The chemical manufacturer. 
importer. or employl!l' ha!! !!UPported the 
claim that the specific chemical identity 
is a trade secret; 

(ii) The health professional. employee. 
or designated representative has 
supported the claim that there is a 
medica:! or occupational health need for 
the information; and. 

(iii) The health professional. 
employee. or designated representative 
has demonstrated adequate means to 
protect the confidentiality. 

(lO)(i) If OSHA determines that the 
specific chemical identity requested 
under paragraph (i)(3) of this section is 
not a bona fide trade secret. or that It is 
a trade secret. but the requesting health 
professional employee. or designated 
representative has a legitimate medical 
or occupational health need for the 
information. haa executed a written 
confidentiality agreement. and has 
sho,"\oTa adequate means to proteci the 
confidential!ty of the information. the 
chemical manufacturer. importer. or 
employer will be subject to citation by 
OSHA. 

(ii) If a chemical manufacturer. 
importer. or employl!l' demonstrates to 
OSHA that the execution ofa 
confidentiality agreement would not 
provide sufficient protection against the 
potential harm from the unauthorized 
disclosure of a trade secret specific 
chemical identity. the Assistant 
Secretary may issue such orders or 
impose such additional limitations or 
conditions upon the disclosure of the 
requested chemical information as may 
be appropriate to assure that the 
occupational health services are 
provided witbout-lmundHe risk of harm 
to the chemical manufacturer. importer. 
or employer. 

(11) If a citation for a fallum to ieleue 
specific chemical identity information Is 
contes(edDy the chemical manufacturer. 
importer. or employl!l'. the matter wiU be 
adjudicated before the Occ:upatioDBl
Safety and -Health ReviewGommiS8io~ 
in accordance with the Act's . 
enforcemen~~_~e: and the.pplM:a~1e 
Commission rule. of procedure.1Jl " _, 
accordance Y(i,th,the Commi88Wn rules. 

.".- ...... •. ' .~,_ •• 'oJ., • 
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when a chemical manufacturer. 
importer. or employer continues to 
withhold the infonnation during the 
contest. the Administrative Law-Judge 
may review the citation and supporting 
documentation in camera or issue 
appropriate orders to protect the 
confidentiality or such matters. 

(121 Notwithstanding the existence of 
a trade secret claim. a chemical 
manufacturer. importer. or employer 
shall. upon fl'quest. disclose to the 
Assistant Secretary any information 
which this section requires the chemical 
manufacturer. importer. or employer to 
make available. Where there is a trade 
secret claim. such claim shall be made 
no la ter than a t the time the informo tion 
is providl,d to the Assistant Secretary so 
that suitable determinations of trade 
secret status can be made and the 
necessary protections can be 
implemented. 

(13) Nothing in this paragraph shall be 
construed as requiring the disclosure 
under Bny circumstances of process or 
pp.rcentage of mixture information .... hich 
is a trade secret. 

rn Eif!·cti~·(! date,~, (1) Chemical 
manufacturers. importers. and 
distributors shall ensur hat material 
safety data sheets are p vvided with the 
next shipment of hazardous chemicals 
to employers after September 23. 1987. 

(21 Employers in the non· 
manufacturing sector shall be in 
compliance with all provisions of Ihis 
section by May 23. 1988. (Note: 
Employers in the manufacturing sector 
(SIC Codes 20 through 39J are already 
required to be in compliance with this 
section.) . 

(Approved by the Office of Management and 
Budget under Control No. 121&-0(72) 

[a1B Central No. Staterrent 
added at 53 F.R. 15035, 
April 27, 1988; effective 
April 27, 1988; revised at 
54 F.R. oRB8, February 15, 
1989. ] 
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Appendix A In § 1910.1ZI»-Health 
Ha7.urd. Definitions 'Manda/ory) 

Allhough safely hazards related to t 

physical characteristics of a chemical can be 
objectively defined in terms of testing 
requirements (e.g. flammability). health 
hazard definitions are less precise and more 
subjective. Health hazards may cause 
measurable changes in the body_uch a9 
decreased pulmonarY function. These 
chanRes are generally indicated by the 
occurrence of signs and symptoms in the 
exposed employees-such as shorlness of 
breath. 8 non-measurable. subjective feeling 
Employees exposed to such hazar.ps must be 
apprised of both the change in boay function 
and the signs and symptoms that may occur 
to .i8MI that change. 

The det.mnination of occupational health 
hazards is complicated by the facl that many 
of the effects or signs and symptoms occur 
commonly in non·occupationally exposed 
populations. so that effects of exposure are 
difficult to separa te from normally occurring 
illnesses. Occasionally. a substance causes 
an effect that is rarely seen in the population 
at large. such as angiosarcomas caused bv 
vinyl chloride exposure. thus making it 
to ascertain that the occupational expo". 
was the primarY causative factor. More often. 
however. the effects are common. such as 
lung cancer. The situation is further 
complicated by the fact that moat chemicals 
have not been adequately tested to determine 
their health hazard potential. and data do not 
exist to Bubstantiate thete effects. 

There have been many attempts to 
categorize effects and to define them in 
various ways. Generally. the tenns "acute" 
and "chronic" are used to delineate between 
effects on the basis of severity or duration. 
"Acute" effects usually occur rapidly 88 a 
result of short-term exposures. and are of 
short duration. "Chronic" effects Renerally 
occur a8 8 result of long-tenn exposure. and 
are of long duration. 

The acute effects referred to most 
frequently are those defined by the American 
National Standards Institute (A.NSI] standard 
for PrecautionarY Labeling of Hazardous 
Industrial Chemicals (Z129.1-1982J
irritation. corro&ivity. sensitization and lethal 
dose. Although these are Important health 
effects. they do not adequately cover tt 

S1910.1200· AJ:p.A "7686.13 
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considerable range of acute effects which 
may occur as a result of occupational 
exposure. such as. for example. narcosis. 

Similarly; thiflemt'chrOnic effect· i8·often·, 
used to cover only carcinogenicity. 
teratogenicity. and mutagenicity. These 
effects are obviously a concern in the 
workplace. but ·again. do not adequately 
cover the area of chronic effects. excluding. 
for example. blood dyscrasias (such as 
enemia). chronic bronchitis and liver atrophy. 

The goal of defining precisely. in 
measurable terms. ev"ry possible health 
effect that may occur in the workplace a8 a 
result of chemical expolures cannot 
realistically be accomplished. Thi. does not 
negale the need for employees to be informed 
of such effects and protected from them. 
Appendix B. which is also mandatory. 
outlines the principles and procedures of 
hazardous assessment. 

For purposes of this section. any chemicals 
which meet any of the followins definitions. 
aa determined by the criteria set forth in 
Appendix B are health hazards: 

1. Carcinogen: A chemical il considered to 
be a carcinogen if: 

(a) It has been evaluated by the 
International Agency for Research on Cancer 
liMe;. and iound to be a carCinogen or 
potential carcinogen; or 

[b) It is listed as a carcinogen or potential 
carcinogen in the AnDual Report on 
Carcinogens published by the National 
Toxicology Program (NTP) (latest edition); or. 

(c) It is regulated by OSHA as a 
carcinogen. 

2. Corrosive: A chemical that cauails visible 
destruction of. or irreversible alterations in. 
living tissue by chemical action at the site of 
contact. For example. a chemical ia 
considered to be corrosive if. when telted on 
L'ie intact akin oi ajbino rabbits by the 
method described by the U.s. Department of 
Tranaportation in Appendix A to 49 CFR Part 
173. it destroys or changes irreversibly the 
structure of the tissue at the site of contact 
following an exposure period of four hours. 
This term shall not refer to action on 
inanimate lurfaces. 

3. Highly toxic: A chemical falling within 
any of the following categories: 

(a) A chemical tha! hn a median lethal 
doae (LDao) of SO milligrama or lesa per 
kilogram of body wei8Jtt when administered 
orally to albino ratl weighing between 200 
and 300 grams each. 

(b) A chemical tha t has a median lethal 
doea (LDao) of 200 milligrams or lesl per 

~7686:i3 .§191Q~1200 'AW~ 'A 

kilogram of body .weight when admini~tered::i 
by contlnuotia' contact for 24 hours (odesa iI" 
death occuni'within 24 hours) with the bare . 
skin ohlbinorabbits weighins betWeen two" 
and three kilograma each. 

(c) A chemical that haa a median lethal 
cOiicenirailon iLCooj in ail' oi 200 pam per- • 
million by volume or leal of gas or vapor. or :t 
milligrams per liter or less of mis\, fume. or 
dUI\, when administered by continuous 
inhalation for one hour (or less if death 
occurs within one hour) to albino rats 
weighins between 200 and 300 grama each. 

4. Irritant: A chemical. which I. not 
corrosive. but which causea a reversible 
inflammatory effect on !ivins tissue by 
chemical action at the lite of contact. A 
cheriiical is a skin irritant if. when tested on 
the Intact akin of albino rabbits by the 
methods of 16 eFR 1500.41 for fou: hOth .. 
exposure or by other appropria te techniques. 
It resultl In an empirical score of five or 
more. A chemical Is an eye irritant if 10 

determined under the procedure listed in 16. 
CFR 1500.42 or other appropriate techniques. 

5. Sensitizer: A chemical that cause. a 
substantial proportion of exposed people or 
animals to develop an allergic reaction In 
normal tissue after repeated exposure to the 
chemical. 

6. Toxic. A chemical falling within .. nyof 
the following categories: 

(a) A chemical that has a median lethal 
dose (LD..) of more than SO milligrams per 
kilogram but not more than 500 milligrams' . 
per kilogram of body weight when 
administered orally to albino rats weIghing 
between 200 and 300 grams each. 

(b) A chemical that haa a median lethal 
dose (LDso) of more than 200 milligrams per 
kilogram but not more than 1.000 milligrams 
per kilogram of body weight when 
administered by continuous contact for 24 
hours (or iesa if death occurs within 24 hours) 
with the bare skin of albino rabhits weighing 
between two and three kilograms each. 

[c) A chemical that has a median lethal 
concentration !Lc..) in air of more than 200.· 
parts per million but not more than 2,()()()'" .. ' 

parts per million by volume of gas or vapor. 
or more than two milligrams per liter but JIlIt 
more than 20 milliRrams Der liter of mist. 
fume. or dust, when administSied by 
continuous inhalation for one hour (or leuelf 
death occurs within one hour) to albino rats 
weighing between 200 Bnd 300 grams each. 

7. Target organ effects. The following!aa 
target organ categorization of effects·whiclr 
may occur. including examples of signs and 
symptoms and chemi('.als which have been 
found to cause such effects. These examples 
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are presented to WUltrate.the1'BlllJllend •... 
diversity of effects end hazards· found In the 
workplace. end the b1'Olld lcope employers 
must consider In thl .. area. but ere not 
intended to be all-Inclullve. 
a, Henatotn1(in.~ Chp.mif!Al. which nroduce liver d;;-~Se ------------- • --

Signs" Symptoms: Jaundice; liver 
enlargement . 

Chemicals: Carbon tetrachloride: 
ni !rosaminel 

b. Nephrotoxins: Chemicals which produce 
kidney damage 

Signs" Symptoms: Edema; proteinuria 
Chemicals: Halogenated hydrocarbons; 

uranium 
c. Neurotoxins: Chemicals which produce 

their primary toxic effects 00 the nervoul 
Iystem 

Signs .. Symptoms: Narcosis; behaviorai 
changes; deerea .. In motor func:tlona 

ChemlcalI: Mercury; carbon diaulflde 
d. Agenta which act OD the blood or 

hematopcletlc system: Deerea .. 
hemoglobin function: deprive the body 
tissues of c.xygeo 

~;gn8 .. Symptom9: Cyanosis; losl of 
conllCiousnesl 

...... • • ..... t • -' J..J l...nemlCb.S: l.t8rD~n muo(uuae; CYfifilUei 
e. Agents wl.ich damage the lung: Chemicals 

which irritate or damage the pulmonary 
tissue 

Signs" Symptoms: Cough; tightness in 
chest; shortness of breath 

Chemicals: Silica; ssbestos 
f. Reproductive toxins: Chemicals which 

affect the reproductive capabilities 
including chromosomal damage 
(mutations) and effecta on fetuses 
(teratogenesi8) 

Signs" Symptoms: Birth defects; sterility 
Chemicals: Lead; DBCP 

g. Cutaneous hazards:. Chemicals whicn 
affect the dermal layer of the body 

Signs .. Symptoms: Defatting of the skin; 
rashes; Irritation 

Chemicals: Ketones; chlorinated
compounds 

h. Eye hazards: Chemicals which affect the 
eye or visual capacity 

Signs & Symptoms: Conjunctivitis: corneal 
damage 

Chemicals: Organic solvents; acids 

Appendix B to § 1910.1200-Hazard 
Determination (Mandatory) 

The quality of a hazard communication 
program II largely dependent upon the 
adequacy and accuracy of the hazard 
determination. The· hazard· determination 

lmplo,menf's.tety ""ancIHWlttI QulCle 

re~uirement of this Itandard'is performance
onented; Chemical manufacturers. importe .... 
and employers evaluating chemicals81'e not 
required to follow any .peeific methods t",. 
determining hazards. but they must be . 
demonstrate that they have adequately' 
ascertained the hazards of the chemicals 
produced or imported in accordance with the 
criteria set forth in this Appendix. 

Ha:alrd evaluation is a process which relies 
heavilv on the profeSSional judgment of the 
evalu"tor. particularly in the area of chronic 
hazards. The performance-orientation of the 
hazard determination does not dktinish the 
duty of the chemical manufacturer. importer 
or employer to conduct a thorough 
evaluauon. examining all relevant data and 
producing a scientifically defensible 
evaluation. For purposes of this standard. the 
following criteria shall be used in making 
hazard detenninatioiis that meei the 
requirements of this standard. 

1. Carcinogenicity: As described in 
paragraph (d)(4) and Appendix A of ibis 
section, a detennination by the National 
Toxicology Program. the International 
Agency for Research on Cancer, or OSHA 
that a chemical is a carcinogen or potential 
carcinogen will be con~idered conclusive 
evidence for purposes of this section. 

2. Hllman data: Where available, 
epidemiological studies and case reports 
adverse health effects shall be considereo ... 
the evaluation. 

3. Animal dater: Human evidence of health 
effects in exposed populations is generally 
not available for the majority of chemicals 
produced or used in the workplace. 
Therefore. the available results' of 
toxicological testing in animal populationll . 
shall be used to predict the health effect. that 
may be experienced by exposed workers. In 
particular. the definitions of certain acute 
hazards refer to specifIC animal test ina 
results (8ee Appendix A). - . 

4. Adequacy and reporting of data. The 
results of any studies which are designed and 
conducted according to established scientific 
principles. and which report statiltically 
Significant conclusions regarding the health 
effects of a chemical. sh,,11 be a sufficient 
b"sis for a hazard determination and 
reported on any material safety data sheet. 
"11;. ..... ~"", .... ,; ...... I _ ........ r ................. ;,_ .. "' ........ __ 
••• ~ ............ u_. 11ICJ.llula .... uI1:01. 1111).1"'1 ..... , VI 

employer may al.o report the result. of other 
SCientifically valid studies which tend to 
refute the findings of hazard. 

Appendix C to § 1910.UOG-lnfonnatioa 
Soun:es (Advisory) 

The foUowin8 is a list of available data 

Sl.9\l:G.1200 App.~ C '176.86.-15-
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soun:et which the chemical manufac:turer.' 
imponer. diatributor. or employer may wish. 
to conault to-evaluate 1M- hazalda of 
chemica&. they·produce orimpurt: 

-Any information in their own company 
filps .• uch aa toxicity testill@ relults or iIIlle'" 
experience of company employees. 

-Any information obtained from the 
supplier of the chemical. such as material 
sarety data sheets or produc'_safety bulletins 

-Any pertinent information obtained from· 
the following source list (latest editions 
should be us"d): 
Condensed Chemical Dictionary 

Van Nostrand Reinhold Co .. 135 West 50th 
Street. New York. NY 10020. 

The Merch Inde.'C: An Encyclopedici of 
Chemicals·and Drugs 

Merck and Company. Inc .. 126 E. Lincoln 
Ave .• Rahway. NJ 07065. 

IARC Monogrophs on the Evaluation of the 
Carcinogenic Risk of Chemicals to Man 

Geneva: World Hea!th Organization. 

International Agency for Research on 
Cancer. 197Z-Present. (Multivolume 
work). Summaries are available in 

supplement volumes. 49 Sheridan Street. 
Albany. NY 12210. 

Industrial HygilJne (Lila TOJ!.icoJosY, b}" .~.A. 
Potty 

John Wiley I: Sana. Inc.. New York. NY 
(Multivolume work). 

Clinical Toxicology 01 Commercial Product. 
Gleason, Gosselin, and Hodge 

Casarett and Doull'. Toxicology; The Basic 
Science 01 Poisons 

Ooull. Klaassen. and Amdur. Macmillan 
PublishingCo~ Inc.. New York. NY. 

IndUlltrial Toxicology. by Alice Hamilton and 
Harriet L Hardy' 

Publishing Sciences GrouP. Inc.. Acton. 
MA. 

Toxicology of t.lre Eye, by W. }"forwii Glfini' 
Charles C. Thomas. 301-327 Ealt Lawrence 

Avenue. Springfield. n.. . 
Recognition of Health Hazardll In Industry 

William A. Burgess. Jahn Wiley and Sane. 
605 Third Avenul!;'New York. NY 10158. 

",.~ : \." '-, . 

. ~., 

.;. J ~:t ' ... (",. '~:,' .• IT, •• ·• 'oJ': .. f·';' 
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Chemical HQ%tJI'rb of the Warlrp/actl 
Nick If. Proctor and J- II:. Hughes. J.P. 

Liplnc:ott Company. 'Wlnchelter 
Terrace. New York. NY 100zz. 

Handbook 01 Chemilltry and PhyaiCII 
Chen-Jeal Rubber Compauy. 1&Wi 

Cranwood Parkway. Cleveland. OH 
44128. 

Threshold Limit Valuelllar Chemical 
Sublltances and Physical Agentll in the 
Work Environment and Biological. 
Exposure Indices with Intended Changes 

American Conference of C'.ovemmental 
Industrial Hygieniall (ACGIH). 8500 
Glenway Avenue. Bldg. 0-5. Cincinnati. 

OH 45211. 

lnfonnation on the physical hazards of 
chemica&. may be found In publications 
of the Nationa! Fire Protection 
A.lsociation. Boaton. MA. 

Note-The follOwing documents may be 
purchased from the Superintendent of 
Documents. U.S. Government Printing Omce. 
Washington. DC 2IMOZ. 

Occupotional Health Guidelines 
NIOSH/OSHA (NIOSH Pub. No. 81-123) 

NIOSH Pocket Guide to Chemical Hazards 
NIOSH Pub. No. 8&-114 

Registry of Toxic Effectll of Chemical 
Substancell 

NIOSH Pub. No. 80-102. 
Miscellaneous Documents published by the 

National Institute for Occupational 
Safety and Health: 

Criteria document •. 
Special Hazard Reviews. 
Occupational Hazard AIseS8ments. 
Current Intelligence Bulletin.. . 

OSHA. CenlNOllndustry StandanhI29 CFR 
Part IBID} 

NTP Annual Report an Carcinogenll and 

Summary al the Annual Report on 
Carcinogens. 

National Technical Information Service 
II'I.'TIS). 5285 Port Royal Road. 
Springfield. VA 22181; 1103) 487-4650. 

. :. ~~ 
';., -'.... ;: '! .. p' 

'. ".~' '. 
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Appendix 0 to , 1910.1200' Definition 
of "Trade Secret" (Mandatory) 

The roUowIn,. il a reprint or the 
Rsstatement af TotU section 757. cOmment b 
(1939): " . . " . . 

b. Definitian '0, tradtJ ~; A' traae HCret ,. 
-, COOIlat·of ~ ronnIii ~tt'"'" 'device., '::' 

,;9rl':!7";~I) I. ~0Lir ....... 10 ~r -::'1:' ·-:i;t~~l!. 

EmplosJ",.nt......, .... H.I"" Qulde , .... -!.-.,... ,.., -. ~:, . '. - , ... . ..... ~ " . 
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compilation of information which l,I)1sed in .. 
one's busine.I.'and which IivelhiOi .ii.· 
opportunity-to obtain an advanlqLover . 
competitors who do not know or use it. It 
may be a formula for a chemical.compot 
process of manufacturing.' treating ,or· 
preserving materials. a paitem -for-. machine 
or other device. or a list of cu.tomen.lt 
diff .. ", from other secret information in a 
businells (see t 759 of the Restatement of 
Torts which is not included in this Appendix) 
in that it Ii not simply informalioln. to 
Single or ephemeral events in the cOnduct of 
the business. as. for example. the amount or 
other terms of a secret bid for a contract or 
the salary of certain employees; or the 
security investments made or contemplated. 
or the date fixed for the announcement of a 
nr.w policy or for bringing out a new model or 
the like. A trade secret is a process or device 
for continuous use in the operations oi the 
business. Generally it relates to the 
production of goods. as. for example. a 
machine or formula for the prodtii:tion of an_ 
article. It may. however. relate to the sale of 
goods or to other operations in the business. 
such as a code for determining discounts. 
rebates or other concessions in a prite list or 
catalogue. or a list of speCialized customers. 
.... .,. ....... t~,..A nr hnnlrlt~~nlnG ftr nth". nffir .. ..,1 CI ............... "" • ............. - ... -r .. -o ___ ~ •• _. __ • __ ... 

Secrecy. The subject Platter of a trade 
secret must be secret. Matters of pUblic 
knowledge or of general knowledge in an 
industry ca"not be appropriated by one 89 

his Sl!cret. Matters which are completely 
disclosed by the goods which onE: markets 
cannot be his secret. Substantially;' a trade 
secret is known only in the particular • 
business in which it is used. It iw not requisite 
that only the proprietor of the bUliness know 
it. He may. Without losing his protecticn. 
communic~te it to employee. involv3d in its . 
use. tie may likewise communicate it to 
olhers pledged to secrecy. Others m&y also 
know of it independently. al. for example. 
when they have discovered the process or 
formula by independent invention·and are 
keeping il sp.eret. Nevertheless. a subltantial 
element of secrecy must exist. 10 that. except 
by the use of improper means. tbere:would be 
difficulty in acquiring the informaUon: An 
exact definition oi a trade aecre"is not 
possible. Some facton to be cciii,idered in 
determining whether given Information II .' 
one's trade secret are: (1) TheextenMo .which 
the information il known outside of hil , .. 
busines.; (2) the extent to which It. i •. IiDciw 
by employees and others involved ,1i,I h.i~~ .. 
busines.; (3) the extent of meaamea takenby' 
him. to SUlrd the. SecrecY. ,!If !he tJIf~u~, 
(4) the vatue of the informatlon'to tiliil.itdhil 
com~t!to,rs; !~t.t~,. aDloitiil~re!fOl1 Gill,..,' f,~~_ 

ll!l ..... ~.t 1\. lGU ·.~U u'.~ II. !t09t:l91U..: .... _ .• 
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money expimiled !Jy him in developllllthe 
infonnation; (8) the ease or difficulty with 
which the infonnation .. .auld be properly 

) acquired or duplicated by others. 
Novelty ond prior ort. A trade secret may 

be a device or process which i. patentable; 
. but it need nol be that ii may be • device or 

process which is clearly 'anticipated In the 
prior arror one·which is. merely a mechanical 
improvement that 8 good mechanic can make. 
Novelty and Invention are not requisite for a 

. trade secret aa they are for patentability. 
These requirements are essential to 
patentability because a patent protects 
against unlicensed use of the patented device 
or process even by one who discovers it 
properly through independent relearch. The 
patent monopoly is a reward to the Inventor. 
But luch is not the cale with a trade sccret. 
III protection II not based on a policy of 
rewarding or otherwise enc-Ouraging the 
development or.seeret processes or deVices, 
The protection is merely against breach of 
faith and reprehensible means of learning 
another's secret. For this limited protection it 
Is not appropriate to require also the kind of 
novelty and Invention which II a requisite of 
patentability. The nature of the secret Is. 
however. an important factor in detenninlng 
the kind of relief that is appropriate against 
one who ii iiubjeci io iiaoiiily under the rule 
stated in this section. Thus. if the secret 
consilta of a device or process which is a 
novel invention, one who acquires the secret 
wrongfully is ordinarily enjoined from further 
ule of it and Ie required to account for the 
profits derived from his palt use. If. on the 
other hand. the secret consists of mechanicai 
improvements that a good mechanic Can 
make without resort to the secret. the 
wrongdoer'sUabllity may be Umlted to 
damages. and an injunction aRainst future u~e 
of the improvements made with the aid of the 
secret may be inappropriate. . 

iRevised § 1910.1200 added 
at 52 FoR. 31852, August 
24, 1987; effective Sep
tember 23, 1987.J 

['17687 ] 

§ 1910,14~ Occupa:tonalexpoaure to. 
hazatdoua chemic:a18 In laboratories. 

(a) Scope ond applicatjon. (1) This 
section shall allply to all employers 
engaJ,1ed in the laboratory US!! of 
hazardous .. .hemicals as defined bplow, 

(2)Where this sectlon.ap'pUes.jl shall 
supersede. for labDr8,ione,s::lh'e-,~'- . 
requirements of eJl lith'el- OSHAhi!alth 

'17687-§1910~1450(~)(i) . 

standards in 29 cr"R part 1910. sub"art 
Z. except as follows: 

(i) For any OSHA health standard. 
only the requirement to limil employee 
exposure to Ihe specific permiSSible 
exposure limit shall appJy for 
laboratories. unless that particular 
standard states otherwise or unless the 
conditions of paragraph (a)(2J(iii) of this 
section apply. 

(ii) Prohibition of eye and skin contact 
where. specified by any OSHA heaith 
standard shall be observed. 

(iii) Where the action level (or in Ihe 
absence uf an aclion le~el. the 
permissible exposure limit) is l\}1;!inely 
exceeded for an OSHA regulated 
substance with exposure monilodng and 
medical sth"""Veillance requirements, 
paragraphs (d) and IgJ(l}(ii) oflhis 
seciion shan apply. 

(:1/ This section shall not apply to: 
(i) Uses of hazardous r:hemicals which 

do not meet the definilion of laboratorv 
usc, and in such cases, the employer . 
sholl comply with the r~lp.vanl standard 
in 29 CFR part 1910. subpart Z. even if 
stich use occurs in a laoordtory. 

(ii) Laboratory uses of hazardous 
chemicals which provide no polenlial 
for employee el\posure. Examples of 
such conditions mightlncrude: 

(A) Proccdurcs using dlemically. 
impregnated test media such as Dip
and-Read tesls where a reagent strip is 
dipped into the specimen to be tested 
nnd the results ore interpreted by 
comparing the color reaction to 0 color 
ch:Jrt Buppiied by.t.'le manufacturer of 
!h!! test strip: and 

In) Cummercially prepared kits such 
as tho1e used in perfomling pregnancy 
tests in which all of the reagents needed 
10 conduct the test are contained in the 
kit. 

['17687.1] 
(b) DejinitiOJI8-
OIAt:ti,in fRyer' rn~al1s OJ f;ont:f!nlration 

Liesignaled in 29 CFR pari 1910 for,a 
spe.~ific substance. calculated as an 
flight (B)-hour time-weighted a ... erage. 
which initiales ceria in required 
activities such as exposure monitoring 
and meuical surveillance. . . 

".lssjstant Secretary" means the <. 

Assistant Secretll!}' of Labor ior .'.' 
. Occupat!on~ ~etiprid Jiealth. U.s, __ : _,"" 
Department of Labor. or designee. . 

"'0 1~: tci';:m~rce··d~a;ing·H~~~::I~:' 
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TENNESSEE 
(OSHA STATE-PLAN STATE) 

WORKER RIGHT-TO-KNOW 

LEGISLATION: Tennessee Hazardous Chemical Right-to-Know Law; 1l:nnessee Code Annotated Sections 
50-3-2001 through 50-3-2019 

ENACTED: May 28. 1985 

REGULATION: Chapter 0800-1-9. Hazardous Chemical Right-to-Know 

REGULATION: Hazard Communication Standard. Chapter 0800-1·1·.1200 

ADMINISTRATING AGENCY: Tennessee Department of Labor. Division of Occupational Safety and Health 

CONTACT: Chief of Standards and Procedures or the Assistant Director of the Division of Occupational Safety 
and Health 

PHONE: 615·741·7151 or 741·3161 

COMMUNITY RIGHT-TO-KNOW 

The notification of emergency response authority is implemented by the Department of Labor. 

ADMINISTRATING AGENCY (SARA TItle III): Tennessee Emergency Management Agency 

ADDRESS: 3041 Sidco Drive. P.O. Box 41502. Nashville. TN 37204-1502 

CONTACT: Office of Emergency Management Council 

PHONE: 615-252·3300; or TOLL·FREE (out of state) 1·800-258·3300. or 
(Tennessee) 1-800·262·3300 or 1·800·322-TEMA 

VARIATIONS FROM He STANDARD 

Tennessee is a state.plan state and has a federally approved job safety and health plan. It has a federally approved 
state Right-to-Know law that is enforced by state authorities in the private and public sectors. 

(1) SCOPE AND APPLICATION OF LAW 

The Department of Labor has adopted and enforces the HC Standard in all sectors. In addition. the 
state passed a law and the Department adopted rules to implement that law. which contain certain 
provisions that go beyond the federal requirements. Tennessee presently enforces hazard 
communication in all sectors. 

Any employer or class of employers who wish to be exempted from compliance with this Act or any 
part of this Act such as an exemption from the annual refresher training rule. must me a written 
application with the Commissioner of Labor. 

(2) EXEMPTIONS 

Agricultural workplaces are exempt from the state law if the Commissioner of the Departmalt of 
Agriculture cenifies that the chemicals are covered by other federal or state laws and regulltions_ 



TENNESSEE 
(OSHA STATE·PLAN STATE) 

The state law exempts workplaces where hazardous chemicals are received in sealed packages that 
are later sold or transferred in that package if the seal remains intact while the chemicals are in the 
workplace. AND if the chemical does not remain in the workplace more than 14 days. 

(3) TOXIC SUBSTANCES LIST 

Tennessee's law covers the same chemicals as does the HC Standard. However. there are some 
additional state requirements regarding a workplace chemical list (WCL). The state law. however. 
also requires tbe Chemical Abstracts Service (CAS) number be provided for each hazardous 
chemical if the number is included on the MSDS. Employers must file Significant changes to their 
WCLs with the Commissioner of Labor within 30 days following such changes. 

The WCL must be maintained for no less than thirty years. If the employer generating such lists 
ceases to do business within the state. the complete records regarding the WCL must be sent to the 
Commissioner within 90 days. The WCL mUst be updated as necessary but not less than annually. 

The WCL must contain the following information: 

I) the employer's name and mailing address: 

2) the workplace location. if different from mailing address; 

3) the employer's primary SiC Code; 

4) the ~mployer's federal employer identificatIon number; 

5) a brief description of the workplace operation; 

6) the chemical name or common name used on the MSDS andlor the container label; 

7) tbe Chemical Abstracts Service number for each hazardous chemical listed. if such number 
is known or included on the MSDS; and 

8) the work area or workplace in which the hazardous chemical is normally used. stored. or 
generated. 

(4) POSTING REQUIREMENTS 

All non-manufactunng employers are required to post a notice informing employees of their rights 
under the state Right-ta-Know law. Posting of employee rights under the Hazard Communication 
Standard is not required. but is recommended by the state. The Department of Labor has a general 
workplace poster. and a hazard communication poster. both of which are available upon requc5t. 

If employers have non-containerized hazardous chemicals that are generated or produced as a result 
of a process or operation taking place in a work area. they must post a sign or placard that identifies 
and indicates appropriate hazard warnings for the hazardous chemicals (e.g. welding fumes. carbon 
monoxide fiom industrial tiuck ex...&...aau5t). 

Employers and distributors that normally store a hazardous substance in excess of 55 gallons or SOO 
pounds. and have workplaces that occupy an entire building or structure are required to place one 
National Fire Protection Association (NFPA) 704M placard on the outside of any building that 
contains any of the following (please refer to NFPA material included in labeling section): 



TENNESSEE 
(OSHA STATE-PLAN STATE) 

I) class A explosive; 

2) class B explosive; 

3) poison gas (poison M; 

4) water-reactive flammable solid (flammable solid w), or radioactive material as listed in Table I 
of Federal Department of Transportation (DOT) regulations, 49 CFR. Part 172). and further 
defined in federal DOT regulations 49 CFR. Part 173; or 

5) any' other hazardous chemical normally stored in amounts greater than 55 gallons or 500 
pounds. 

The Commissioner will issue rules to establish specifications regarding the size. color. lettering and 
posting requirements pursuant to the NFPA 704M series. These regUlations must provide that the 
number used must be determined by the hazardous chemical presenting the greatest danger_ 

The Commissioner may exempt employers from these NFPA posting requirements if the employer 
can satisfactorily demonstrate that: 

I) the employer maintains a trained fire or emergency preparedness team considered capable of 
handling emergency situations wi[hollt exteffiai assistance: or 

2) the employer maintains twenty-four (24) hour security personnel who maintain accurate 
records as to locauon of chemicals. and who can readily direct emergency personnel to 
affected facilities. 

(5) LABELS AND OTHER FORMS OF WARNING 

Tennessee requires employers to label containers that hazardous substances are transferred into with 
the same required informauon as the source container. The original source container should include 
the identity and approprIate hazard warnings. (This requirement does not apply to immediate-use 
containers. which are exempt from labeling. While this language does not appear in the HC 
Standard. it meets the enforcement gUidelines for the HC Standard.) 

If an employer is transferring a substance that is regulated by either the Federal Insecticide. 
Fungicide. and Rodenucide Act (FIFRA) or the Tennessee Application of Pesticides Act of 1978. the 
employer must reproduce both the chemical name and the common name from the original container 
onto the contamer Into which the hazardous chemical was transferred. 

Employees cannot be required to work with a hazardous chemical from an unlabeled container or in 
an un-signed or un-placarded work area. However. it is acceptable to have a stationary process 
container or work area that is labeled. usin~ the batch ticket or process sheet form of hazard 
warning. 

(6) MATERIAL SAFETY DATA SHEETS (MSDS!l) 

The state law requires MSDSs to include the same information that is required by the HC Standard. 
There are. however. variations regarding time limitations and maintenance of MSDSs. 

If an MSDS is not received with a shipment. employers must submit a written request for missing 
MSDSs within five days after receipt of the shipment. Records of such requests shaJJ be maintained 
for a period of three years following the year in which the request was made. 
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If an employee submits a written request for an MSDS, the employer has three days to provide a 
copy of the MSDS to the requestor. If the employer does not have the MSDS readily available, he 
must demonstrate to the requestor (within three days) that an effort has been made to obtain the 
MSDS from the supplier. 

If the MSDS is unavailable after fourteen calendar days from the receipt of the original request, the 
employee cannot be required to worle with the hazardous chemical, unless the employer can 
demonstrate to the employee or his representative that the MSDS will be available by a specific date, 
or that the information cannot be obtained through any fault of the employer. If on the date 
specified by the employer, the MSDS is still unavailable, the employee cannot be required to worle 
with the hazardous chemical for which the MSDS was requested. 

A manufacturer may meet the requirement of supplying an MSDS by sending a written statement 
that the substance in question is not or docs not contain a hazardous chemical. Copies of an MSDS 
must be provided to the Commissioner, upon request. 

Any contractor or subcontractor who introduces hazardous substances into another employer's 
worleplace must provide MSDSs for the chemicals prior to introducing such bazardous cbeminl •. 

(7) EMPLOYEE RIGHTS, INFORMATION. AND TRAINING 

Employers must provide their employees with annual refresber training after the initial training is 
conducted. The Commi;sioner has the authority to gran! exemptions from annual refresher 
training. 

Training records must be maintained for the period an employee is employed. plus five years. 
Training records must be made available to the Commissioner and must contain at least the foUowing 
information: 

I) identification of employee by name, social security number, or other method; 

2) the dates of trammg; and 

3) a brief description of the training given. 

Non-manufacturers are required to provide new or newly assigned employees with training before 
working in a worle area containing hazardous chemicals. 

The Commissioner must develop and maintain a general education and training assistance program 
to aid those employers who, because of size or other practical considerations, are unable to develop 
such programs by themselves. Such a program must be made available upon request. (Tbis already is 
provided for in the state's Occupational Safety and Health Code, and was re-stated in this Chapter.) 

Provisions also must be made by employers to appropriately inform and train those employees who 
may be functionally illiterate. 

The law specifically states that the effectivene~'Of au employer's training "will be measured by 
adequacy of reasonable basic and simple verbal recall by the employee of information required" to 
be provided by the state law. "During tbe course of inspections or investigations, according to the 
state law (rule 0800-1-9-.14), Compliance omcers must evaluate training tbrough employee 
interviews·' . 
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(8) NOTIFICATION OF EMERGENCY RESPONSE AUTHORITY· 

Employers and distributors that normally store a hazardous substance in amouDls greater than 55 
gallons or 500 pounds must provide information to the fire chief haVing jurisdiction in the area 
where the workplace is 10000ed. The fire chief must be provided. in writing. the name(s) and 
telephone number(s) of knowledgeable represeDlative(s) of the employer who can be contacted for 
funher information or in an emergency. Each employer and distributor must provide a copy of the 
workplace chemical list to the fire chief as well as updates on the list as significant changca 0GCUr. 

The fire chief or his representative. upon request. must be permitted on·site inspections of the 
hazardous chemicals that appear on the workplace chemical list for the sole purpose of pre-planning 
fire department activities. Employers and distributors. upon written request. must provide the fire 
chief a copy of the MSDS for any chemical on their workplace chemical list. 

It is recommended that you contact the fire department for your jurisdiction to determine any more 
specific requiremeDls for these proviSions. 

(9) WRITTEN HAZARD COMMUNICATION PROGRAM 

Tennessee reqUires employers to include a copy of the Workplace Chemical List. (See section 3 of 
this state variation sheet. ) 

(10) ADDITIONAL DEFINITIONS & SIGNIFICANT VARIATIONS 

Workplace ChemIcal LSI-the list of hazardous chemicals developed by the employer as part of the 
requirements of the law. The information required to be included on the workplace chemical list is 
described earlier in section (3). 
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DIRECTIONS TO THE NEAREST MEDICAL FACILITIES 

HOSPITAL 

SHIPYARD CLINIC 

McMILLAN STREET 

CHARLESTON NAVAL SHIPYARD 

CHARLESTON, SOUTH CAROLINA 

EMERGENCY NUMBER: (803) 743-5444 

if on the base, the Shipyard Clinic will be the last building on the right when approaching 

Gate 3.) 

DIRECTIONS TO THE NEAREST HOSPITAL 

CAPABLE OF TREATING CHEMICAL EXPOSURES 

HOSPITAL 

NAVAL HOSPITAL - CHARLESTON 

McMILLAN STREET 

CHARLESTON, SOUTH CAROLINA 

EMERGENCY NUMBER: (803) 743-5444 



From Gate 3: 

1. Proceed on McMillan Street for three (3) blocks. 

2. The Naval Hospital will be at the comer of McMillan and Rivers Ave. 
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PLAN ACCEPTANCE FORM 

PROJECT HEALTH AND SAFETY PLAN 

INSTRUCTIONS: This fonn is to be completed by each person working on the project 

work site and returned to, EnSafe/Allen & Hoshall, Memphis, Tennessee. 

Job No:2151-029 

Contract No:N62467-89-D-0318 

Project:CHARLESTON NAVAL SmPYARD (SWMUs 1-36) 

I represent that I have read and understand the contents of the above plan and agree to 

perfonn my work in accordance with it. 

Signed 



Print Name 

Company 

Date 



EMPWYEE EXPOSURE HISTORY FORM 

EMJlTOYEE· 

lOB NAME-

HOIrns ON SITE· 

CONTAMINANTS (SUSPECTED/REPORTED): 



(SEE ATTACHED LABORATORY ANALYSIS) 



PLAN FEEDBACK FORM 

Problems with plan requirements 

Unexpected situations encountered: 

Recommendations for revisions: 
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